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0 Phenylcarboxyllc add derivatives having hetero ring. 

0 Phenylcarboxyllc acid derivatives having a hetero ring in the substituent of the formula: 



(R^)k 
\=z/ \(CH2) 




rs 
o 

wherein is halogen, alkyi, cycloalkyl. hydroxy, alkoxy, phenoxy which has a substituent selected from 
halogen and alkyl, carboxyl, alkylsulfonyloxy, phenylsulfonyloxy optionally substituted by halogen, alkylsul- 
fonyloxyalkoxy. amino, alkanoylamino, benzoylamino, alkenyloxy, phenylalkoxyall(Oxy, hydroxyalkoxy, 
CO phenyialkoxy having optionally 1 to 3 substltuents selected from halogen, alkyl and alkoxy, halogenoalkyi, 
Q cycloalkyloxy optionally substituted by hydroxy, alkoxy substituted by cycloalkyl having optionally hydroxy 
substituent. imidazolyialkyi, or imidazolylalkoxy; k is 0 or 1 to 3; or (R^)k is alkylenedioxy; A is alkylene or 
Cl> alkylenoxy: 1 is 0 or 1; B is methylene or carbonyl; m is 0 or 1; D is alkylene; E is alkylene or alkenylene; n 
^ is 0 or 1; and R^ is hydrogen or alkyl, or a salt thereof, which have fatty acid synthesis-inhibitory activity, 
cholesterol synthesis-inhibitory activity and are useful as antilipidemic agent, prophylactic and treating agent 
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of artherosclerosis, prophylactic and treating agent of obesity, antidiabetics. 
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PHENYLCARBOXYUC ACID DERIVATIVES HAVING HETERO RINQ 



Technical Reld 

This invention relates to novel phenylcarboxyllc acid derivatives having a hetero ring in the substituent. 
and salts thereof, more particularly, to the compounds having hypolipidemic activity and being useful as a 
5 medicament 



Technical background 

70 There have been known some compounds having hypolipidemic activity, for example, 1,3-dlsubstituted 
propane! derivatives disclosed in U.S. Patent 4.073,935, 4.109,013 and 4.144.351. and British Patent 
1,516,747, but tills invention provides novel phenylcarboxyllc acid derivatives and salts thereof which have 
different structure from tiiese known compounds and are particularly useful as a medicament 

75 

Disclosure of tiie Invention 

This invention provides phenylcarboxyllc acid derivatives having a hetero ring in tiie substituent and 
salts thereof, which have the following formula: 

20 



wherein Is a halogen atom, a lower alkyi group, a cycloalkyi group, a hydroxy group, a lower alkoxy 
30 group, a phenoxy group which has a substituent selected from a halogen atom and a lower alkyI group, a 
carboxyl group, a lower alkylsulfonyloxy group, a phenylsulfonyloxy group which may optionally be 
substituted by a halogen atom, a lower alkylsulfonyloxy(lower)alkoxy group, an amino group, a lower 
alkanoylamino group, a benzoylamino group, a lower alkenyloxy group, a phenyl(lower)alkoxy(!ower)alkoxy 
group, a hydroxy-substituted lower alkoxy group, a phenyl(lower)alkoxy group which may optionally have 
35 one to tiiree substituents selected from a halogen atom, a lower alkyI group and a lower alkoxy group on 
the phenyl ring, a halogen-substituted lower alkyI group, a Cs-Cs cycloalkyloxy group which may optionally 
be substituted by a hydroxy group, a lower alkoxy group substituted by a Cs-Cs cycloalkyi group having 
optionally a hydroxy substituent, an imida2olyl(lower)alkyl group, or an imida2olyl(lower)alkoxy group; k is 0 
or an integer of 1 to 3; or (R^)k may be a lower alkylenedioxy group; 
^0 A Is a lower alkylene group or a lower alkylenoxy group; 
1 isOor 1; 

B is a methylene group or a carbonyl group; 
m is 0 or 1 : 

D is a lower alkylene group; 
^ E is a lower alkylene group or a lower alkenylene group; 
n Is 0 or 1 ; and 

R2 Is a hydrogen atom or a lower alkyI group, 
or a salt thereof. 

In the present specification, when k in the group: (R^)k Is 2 or 3, each R^ may be the same as or 
fio different from each other In the groups as defined above. 

It Is assumed that when the compounds of tiie formula (1) and their salts of this invention are 
administered, they are esterified with CoA in the living body and inhibit strongly cholesterol- and fatty acids- 
biosynthetic enzymes and tiiereby exhibit activity of Inhibiting fatty acids-synthesis and activity of inhibiting 
cholesterol-synthesis. Further, tiiey are well absorbed into the living body and have durable pharmacologl- 
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cal activity, higher safety, excellent absorbability and discharging property and also low toxicity. Accord- 
ingiy. these compounds are useful as a medicament such as hypolipidemic drug, prophylactic and treating 
agent of artherosclerosis, prophylactic and treating agent of obesity, antidiabetics, and the lilce. 

The groups as defined for A, B, D, E, and and others in the present specification include 
5 specifically the following groups. 

The halogen atom includes fluorine, chlorine, bromine and iodine. 

The lower alkyi group includes straight chain or branched chain a\ky\ groups having 1 to 6 carbon 
atoms, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, and the like. 

The cycloalkyi group includes cycloalkyi groups having 3 to 8 carbon atoms, such as cyclopropyl, 
10 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. 

The lower alkoxy group includes straight chain or branched chain alkoxy groups having 1 to 6 carbon 
atoms, such as methoxy, ethoxy, propoxy. isopropoxy, butoxy, tert-butoxy. pentyloxy, hexyloxy, and the 
like. 

The phenoxy group which has a substituent selected from a halogen atom and a lower aikyi group 
15 includes phenoxy. phenoxy groups having a halogen substituent on the phenyl ring such as 2- 
chlorophenoxy. 3-chlorophenoxy, 4-chlorophenoxy, 2-fluorophenoxy, 3-fluorophenoxy, 4-fluorophenoxy, 2- 
bromophenoxy, 3-bromophenoxy, 4-bromophenoxy, 2-iodophenoxy, 3-iodophenoxy. 4-iodophenoxy, and the 
like, and phenoxy groups having a substituent of an alkyI group having 1 to 6 carbon atoms on the phenyl 
ring such as 2-methylphenoxy. 3-methylphenoxy. 4-methylphenoxy. 2-ethy I phenoxy, 3-propy I phenoxy, 4- 
20 isopropylphenoxy. 4-tert-butylphenoxy, 2-pentyiphenoxy, 3-hexylphenoxy, 4-hexylphenoxy, and the like. 

The lower alkylsulfonyloxy group includes sulfonyloxy groups substituted by the above-mentioned lower 
alkyi groups. 

The phenylsulfonyloxy group which may optionally be substituted by a halogen atom Includes 
phenylsulfonyloxy groups which may optionally have one to three substituents of a halogen atom. 
25 The lower alkylsutfonyioxy(lower)alkoxy group includes lower alkoxy groups substituted by the above- 
mentioned lower alkylsulfonyloxy groups. 

The lower alkanoylamino group includes amino groups substituted by alkanoyi groups having 2 to 6 
carbon atoms, such as acetylamino, propionylamino, butyrylamino, pentanoylamino, hexanoylamino, and the 
like. 

30 The lower alkenyloxy group includes alkenyloxy groups having 2 to 6 cariaon atoms, such as vinyloxy, 
allyloxy. 1-propenyloxy, butenyloxy, pentenyioxy, hexenyloxy, and the like. 

The pheny!(lower)alkoxy(lower)alkoxy group includes lower alkoxy groups substituted by phenyl(lower)- 
alkoxy groups wherein the alkoxy moiety has straight chain or branched chain and has 1 to 6 carbon atoms, 
such as phenylmethoxymethoxy. 1-phenylmethoxyethoxy, 2-phenylmethoxypropoxy, 4-phenylmethox- 

35 ybutoxy. 5-phenylmethoxypentyloxy, 6-phenylmethoxyhexyloxy, 1-phenylethoxy methoxy, 1-phenylethox- 
yethoxy. 2-phenylethoxypropoxy, and the like. 

The hydroxy-substituted lower alkoxy group includes straight chain or branched chain alkoxy groups 
having 1 to 6 carbon atoms which are substituted by one to three hydroxy groups, such as hydrox- 
ymethoxy, 2-hydroxyethoxy. 2-hydroxypropoxy, 2-hydroxyisopropoxy, 4-hydroxybutoxy, 2-hydroxy-tert- 

40 butoxy, 5-hydroxypentyloxy, 6-hydroxyhexyloxy, 1 ,2-dihydroxypropoxy, 1,2,3-trihydroxybutoxy, 1,1,4- 
trihydroxybutoxy, and the like. 

The phenyl(lower)alkoxy group which may optionally have one to three substituents selected from a 
halogen atom, a lower alkyI group and a lower alkoxy group on the phenyl ring includes unsubstituted 
phenylalkoxy groups wherein the alkoxy moiety is a straight chain or branched chain alkoxy group having 1 

45 to 6 carbon atoms such as benzyloxy, 2-phenylethoxy, 3-phenylpropoxy. 4-phenylbutoxy, 1.1-dimethyI-2- 
phenylbutoxy, 5-phenylpentyloxy, 6-phenylhexyloxy, and the like; and phenylalkoxy groups wherein the 
alkoxy moiety is straight chain or branched chain alkoxy group having 1 to 6 carbon atoms, which have one 
to three substituents selected from a halogen atom, a straight chain or branched chain alkyI group having 1 
to 6 carbon atoms and a straight chain or branched chain alkoxy group having 1 to 6 carbon atoms on the 

60 phenyl ring, such as 2-chloroben2y!oxy, 3-chlorobenzyloxy, 4-chlorobenzyloxy. 2-bromoben2yloxy. 3- 
bromobenzyloxy, 4-bromobenzyloxy. 2-fluoroben2yloxy, 3-fluorobenzyIoxy, 4-fluoroben2yloxy, 2-iodoben- 
zyloxy, 3-iodobenzyloxy, 4-iodobenzyloxy, 2-methylbenzyloxy, S-methylbenzyloxy, 4-methylbenzyloxy, 2- 
ethylbenzyloxy. 3-propy Ibenzyloxy. 4-lsopropyl benzyloxy, 4-tert-butyl benzyloxy. 2-pentylbenzyloxy, 3-hexyl- 
benzyloxy, 2-(2-chlorophenyl)ethoxy. 3-(4-bromophenyl)propoxy, 1,1-dimethyl-2-(3-fluorophenyI)butoxy. 6- 

65 (4-chlorophenyl)hexyloxy, 2-(4-ethylphenyl)ethoxy, 3-(2-methylphenyl)propoxy, 2-(4-tert-butylphenyl)- 
hexyloxy, 6-(4-tert-butylphenyl)hexyloxy. 6-(4-hexylphenyl)hexyloxy, 4-m ethoxy benzyloxy, 2-ethoxyben- 
zyloxy, 3-propyloxybenzyloxy, 4-isopropyloxyben2yloxy, 4-tert-butyloxyben2yloxy, 2-pentyloxybenzyloxy, 3- 
hexyloxybenzyloxy, 2-(2-methoxy phenyl)ethoxy. 3-(4-methoxyphenyl)propoxy, 2-(4-ethoxyphenyl)ethoxy. 3- 
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(2-methoxyph8nyl)propoxy, 2-(4-tert-butoxypheny!)hexyloxy, 6-(4-tert-butoxyph©nyl)hexyloxy, 6-(4-hexylox- 
yphenyl)hexyloxy, and the like. 

The haiogen-substituted lower alkyi group includes lower alkyi groups having one to three halogen 
atoms as a substituent. 

The Cs-Cs cycloalkyloxy which may optionally be substituted by a hydroxy group Includes cycloat- 
kyloxy groups having 3 to 8 carbon atoms which have one to three substituents of a hydroxy group, such as 
1-hydroxycyclopropyloxy, 1 -hydroxy cyclobutyloxy, 1 -hydroxycyclopentyloxy . 1-hydroxycycIohexyloxy, 1,2- 
dihydroxycyclohexyioxy, 1 ,2,3-trihydroxycyclohexyloxy, 1 -hydroxycycloheptyloxy , 1-hydroxycyclooctyloJcy, 
and the like. 

The lower alkoxy group substituted by a Cs-Cs cycioalkyi group having optionally a hydroxy substituent 
includes lower alkoxy groups which are substituted by the above mentioned Ca-Cs cycioalkyi groups having 
optionally one to three hydroxy substituents. 

The lmldazo!yl(lower)alkyl group includes straight chain or branched chain alkyi groups having 1 to 6 
carbon atoms which are substituted by an imidazoiyi group, such as l-imidazoiylmethyl, 1-(1-imidazoiyl)- 
ethyl, 2-{1-imida20lyl)propyl, 2-(2-imidazolyI)isopropyl, 3-(1-imidazolyi)butyl, 3-(2"imida20lyl)isobutyi. 2-(1- 
imidazolyl)-tert-butyl, 5-(1- imidazolyl)pentyl, 6-(1-imidazoIyI)hexyl, and the like. 

The imida2olyi(iower)alkoxy group includes straight chain or branched chain alkoxy groups having 1 to 
6 carbon atoms which are substituted by an imidazoiyi group, such as 1-imidazolylmethoxy, 1-(1- 
imida20lyl)ethoxy. 2-(1 -imidazolyljpropoxy. 2-(2-imidazoiy l)isopropoxy , 3-(1 -imidazolyI)butoxy . 3-(2-im- 
idazoiyl)isobutyioxy, 2-(1-imidazolyl)-tert-butyloxy, 5-(1-imidazolyl)penty!oxy, 6-(1-imidazolyl)hexyloxy, and 
the like. 

The lower alkylenedioxy group Includes alkylenedioxy groups having 1 to 4 carbon atoms, such as 
methylenedioxy. ethyienedioxy. trimethyienedioxy, tetramethyienedioxy, and the like. 

The lower alkylene group includes straight chain or branched chain alkylene groups having 1 to 6 
carbon atoms includes methylene, ethylene, trimethylene, tetramethylene, pentamethylene. hexamethyiene, 
2,2-dimethyltrimethylene, 2-methyttrimethylene, methylmethylene, and the like. 

The lower alkyieneoxy group includes straight chain or branched chain alkyleneoxy groups having 1 to 
6 carbon atoms, such as methyleneoxy, ethyieneoxy, trimethyieneoxy, tetramethyleneoxy, pen- 
tamethyleneoxy, hexam ethyieneoxy, 2,2-dimethyltrimethyleneoxy, 2-methyltrimethyleneoxy, methyl- 
methyleneoxy, and the like. 

The lower alkenyiene group includes straight chain or branched chain alkenylene groups having 2 to 6 
carbon atoms, such as vinylene, propenylene, 1-methyivinylene, 2- butenylene, 3-pentenylene, 2-hex- 
enylene. and the like. 

The phenylcarboxylic acid derivative having a hetero ring of the formula (1) of this invention can be 
prepared by various processes using various starting compounds. The examples of the processes are 
illustrated below with reference to reaction schemes. 
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wherein A, B, D, E, R\ R^, K, i, m and n are as defined above, and X is a halogen atom, a lower 
alkanesulfonyloxy group having optionally a substituent, or an arylsulfonyloxy group having optionally a 
substituent 

According to the above Reaction Scheme-1 , the compound of the formula (2) and the compound of the 

6 formula (3) are reacted in an appropriate Inert solvent in the presence of a basic compound to give the 
desired compound of the formula (1) of this invention. 

In the compound of the above fomiula (2), the halogen atom shown as X Includes the same as defined 
above, the lower alkanesulfonyloxy group having optionally a substituent includes alkanesulfonyloxy groups 
having 1 to 6 carbon atoms and being optionally substituted by a halogen atom, such as methanesul- 

10 fonyloxy, ethanesulfonyloxy, propanesulfonyloxy, trifluoromethanesulfonyloxy, etc., and the arylsulfonyloxy 
group having optionally a substituent includes arylsulfonyloxy groups being optionally substituted by an 
alkyi group having 1 to 6 carbon atoms, a halogen atom or a nitro group, such as benzenesuifonyloxy, 
toluenesulfonyloxy, p-chlorobenzenesulfonyloxy, p-nitrobenzenesulfonyloxy, etc. 

In the process of the above Reaction Scheme-1. the inert solvent Includes various solvents which do not 

75 give any bad effect on the reaction, for example, ethers such as diethyl ether, tetrahydrofuran (THF). 
dioxane, etc.; halogenated hydrocarbons such as dichloromethane, dichloroethane. chloroform, carbon 
tetrachloride, etc.; aromatic hydrocarbons such as benzene, toluene, xylene, etc.; amines such as pyridine, 
piperidine. triethylamine, etc.; aliphatic hydrocarbons such as hexane, heptane, etc.; alcohols such as 
methanol, ethanol. propanol. etc.: aprotic polar solvents such as dlmethylformamide (DMF), 

20 dimethylacetamide (DMA), dimethylsulfoxide (DMSO). hexamethyiphosphoric triamide (HMPA). etc.; carbon 
disulfide; and the like. The basic compound includes, for example, organic basic compounds such as 
tertiary amines (e.g. triethylamine, pyridine, etc.) and Inorganic basic compounds such as alkali metal 
carbonates (e.g. sodium carbonate, potassium carbonate, etc.), alkali metal hydrogen carbonates (e.g. 
sodium hydrogen carbonate, potassium hydrogen cariDonate, etc.). alkali metal hydroxides (e.g. sodium 

2S hydroxide, potassium hydroxide, etc.). alkali metals (e.g. sodium, potassium, etc.), alkali metal hydrides (e.g. 
sodium hydride, etc.). 

The compound of the formula (3) is usually used in an amount of about 1 to 5 moles, preferably about 1 
to 2 moles, to 1 mole of the compound of the formula (2), and the basic compound is usually used in an 
amount of about 1 to 100 moles, preferably about 1 to 3 moles, to 1 mole of the compound of the formula 

30 (2). 

The above reaction is usually carried out at about 0 to 200* C, preferably at room temperature - about 
120* C, for about 20 minutes to about 72 hours, preferably about 30 minutes to about 48 hours. 

In the above Reaction Scheme-1 , the compounds of the formula (1 ) wherein R^ Is a lower alkoxy group 
or a phenyl(lower)alkoxy group which may optionally be substituted by a halogen atom or a lower alkyI 
36 group on the phenyl ring can also be prepared by subjecting the compound of the formula (1) wherein R^ is 
a hydroxy group to the ether bond-forming reaction under the same conditions as in the Reaction Scheme- 
1. 

On the other hand, the compounds of the formula (1) wherein R^ is a hydroxy group can also be 
prepared by subjecting the compound of the formula (1) wherein R^ is a benzyloxy group which may 

40 optionally be substituted by a halogen atom or a lower alkyI group on the phenyl ring (excepting tiiat E is 
not a lower alkenylene) to a catalytic reduction. 

The catalytic reduction can be earned out in an inert solvent wHh an appropriate catalyst. The catalyst 
used for the catalytic reduction Includes, for example, platinum catalysts such as platinum oxide, platinum 
black, platinum wire, platinum plate, sponge platinum, colloidal platinum, etc.; palladium catalysts such as 

45 palladium black, palladium chloride, palladium oxide, palladium-carbon, palladium-barium sulfate, palladium- 
barium carbonate, sponge palladium, etc.; nickel catalysts such as reduced nickel, nickel oxide, Raney 
nickel, etc.; cobalt catalysts such as reduced cobalt, Raney cobalt, etc.; Iron catalysts such as reduced iron, 
Raney iron, etc.; copper catalysts such as reduced copper, Raney copper, etc.; and the like. The inert 
solvent includes various solvents which do not give any bad effect on the reaction, for example, ethers such 

so as dimethyl ether, diethyl ether, THF, dioxane, anisole, etc.; halogenated hydrocarbons such as dich- 
loromethane. dichloroethane, chloroform, carbon tetrachloride, etc.; aromatic hydrocarbons such as ben- 
zene, toluene, xylene, etc.; amines such as pyridine, piperidine, triethylamine, etc.; aliphatic hydrocartsons 
such as hexane. heptane, octane, etc.; alcohols such as methanol, ethanol, propanol, etc.; acetic acid esters 
such as ethyl acetate, methyl acetate, etc.; aprotic polar solvents such as DMF, DMSO. HMPA. etc.; water; 

55 and the like, or a mixture of water with the above organic solvents. The catalyst for the catalytic reduction is 
usually used in a catalystic to greatly excess amount. The reaction temperature Is usually in the range of 
about 0 to 200* 0. preferably about 0 to 100* 0, and the reaction is usually completed In about 30 minutes 
to about 48 hours, preferably about 30 minutes to ^out 24 hours. 
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wherein A, B, D, E, R\ k, t, m and n are as defined above, and is a lower alkyi group. 

According to the above Reaction Scheme-2, the compound of the formula (1a) of this invention is 
subjected to de-esterification to give the desired compound of the formula (1b) of this invention. 

The de-esterification reaction is carried out by reacting the compound of the formula (la) with an acidic 
compound or a basic compound in an appropriate inert solvent. 

In the process of the above Reaction Scheme-2, the inert solvent includes various solvents which do not 
give any bad effect on the reaction, for example, ethers such as dimethyl ether, diethyl ether, THF. dioxane, 
anisole, etc.; halogenated hydrocarbons such as dichloromethane, dichloroethane, chloroform, carbon 
tetrachloride, etc.; aromatic hydrocarbons such as benzene, toluene, xylene, etc.; amines such as pyridine, 
piperldine, triethylamine, etc.; aliphatic hydrocarbons such as hexane, heptane, octane, etc.; alcohols such 
as methanol, ethanol. propanol, etc.; acetic acid esters such as ethyl acetate, methyl acetate, etc.; aprotic 
polar solvents such as DMF, DMSO, HMPA, etc.; carbon disulfide; water; and the like, or a mixture of water 
with the above organic solvents. The acidic compound includes, for example, Lewis acids such as 
anhydrous aluminum chloride, stannic chloride, titanium tetrachloride, boron trichloride, boron trifluoride- 
ethyl ether complex, zinc chloride, etc.; inorganic acids such as hyrochloric acid, nitric acid, sulfuric acid, 
etc.; organic acids such as trichloroacetic acid, trifluoroacetic acid, methanesulfonic acid, acetic acid, etc.; 
acid type ion exchange resins; and the like. Besides, the basic compound Includes, for example, organic 
bases such as trialkylamines (e.g. triethylamine, tributylamlne, etc.), pyridine, picoline, 1,5-diazabicyclo- 
t4.3.0]nonene-5 (DBN), 1,8- diazabicyclo[5.4.0]undecene-7 (DBU), 1 ,4-dlazabicyclo[2.2.2]octane (DABCO), 
etc.; and inorganic bases such as alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide, 
etc.), alkali metal carbonates (e.g. sodium carbonate, potassium carbonate, etc.); and alkali metal hydrogen 
carbonates (e.g. sodium hydrogen carbonate, potassium hydrogen carbonate, etc.). 

The above acidic compound and basic compound are usually used in an amount of about 1 to 100 
moles, preferably about 1 to 20 moles, to 1 mole of the compound of the formula (la). The above reaction 
is usually carried out at about -20 to 150* C, preferably about -10 to 120'C, for about 30 minutes to about 
48 hours, preferably about 1 to 24 hours. 

The desired compounds of this invention can be prepared by the processes shown in the above 
reaction schemes. 

The starting compounds of the formula (2) in the above Reaction Scheme-1 include novel compounds 
and can be prepared by the processes as shown fn the following Reaction Scheme-3. 
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wherein A, B, D, R\ k. I. m and X are as defined above, and d' is a lower alkylene having one less carbon 

atom than that of D in the main chain, and p is 0 or 1. 
30 According to the above Reaction Scheme-3, the compound of the formula (5) can be prepared by 

reducing the compound of the formula (4). 

The reducing reaction can be carried out by a conventional method, which conditions may vary 

depending on the kinds of the substituents of and the group B of the compound (4). 

That is, in case of converting the starting compound (4) wherein the group B is a carbonyl group Into 
35 the con^esponding compound (5) wherein said group B is maintained as it stands, the reducing reaction is 

preferably carried out by previously esterifying the compound (4) or previously converting the compound (4) 

into an acid halide, followed by the reducing reaction. 

The esterificatlon is carried out by reacting the compound (4) with an alcohol in an appropriate inert 

solvent in the presence of an acidic catalyst. The inert solvent used therein includes various solvents which 
40 do not give any bad effect on the reaction, for example, ethers such as diethyl ether, THF, dioxane, etc.; 

halogenated hydrocari3ons such as dichloromethane, dichloroethane, chlorofonm, etc.; aromatic hydrocar- 
bons such as benzene, toluene, xylene, etc.; aliphatic hydrocarbons such as hexane, heptane, etc.; alcohols 

such as methanol, ethanol, propanol, etc.; or a mixture of these solvents. The acidic catalyst includes, for 

example, Lewis acids such as aluminum chloride, stannic chloride, titanium tetrachloride, boron trichloride, 
45 boron trifluoride-ethyl ether complex, zinc chloride, etc.; inorganic acids such as hydrochloric acid, nitric 

acid, sulfuric acid, etc.; organic acids such as trichloroacetic acid, trifluoroacetlc acid, methanesulfonic acid, 

acetic acid, etc.; acid type ion exchange resins; and the like. 

The alcohol to be reacted with the compound (4) includes methanol, ethanol, propanol. etc, which can 

also act as a solvent. The alcohol is usually used at least in an equimolar amount, preferably In an amount 
60 of about 1 to 30 moles to 1 mole of the compound of the formula (4), and the reaction Is usually carried out 

at room temperature to a reflux temperature of the solvent, for about 1 to 72 hours, preferably about 3 to 24 

hours. 

The subsequent reducing reaction is carried out by a conventional method, for instance, by using an 
appropriate reducing agent in an appropriate solvent. The solvent Includes the conventional inert solvents, 
55 for example, ethers such as diethyl ether, THF, dioxane, etc.; aromatic hydrocarisons such as benzene, 
toluene, xylene, etc.; aliphatic hydrocarbons such as hexane, heptane, etc.; alcohols such as methanol, 
ethanol, propanol, etc.; and the like, or a mixture of these solvents. The reducing agent includes, for 
example, metal hydrides such as sodium cyanoboron hydride, sodium boron hydride, lithium aluminum 
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hydride, etc.; borane, and the like, preferably sodium boron hydride which is used while adding thereto 
methanol dropwise. These reducing agents are usually used in an amount of about 0.1 to 5 moles, 
preferably about 0.5 to 2 moles, to 1 mole of the starting ester, and the reducing reaction is usually carried 
out at about -50* C to a reflux temperature of the solvent for about 10 minutes to about 24 hours, preferably 
s about 1 to 5 hours. When the reducing reaction is carried out while adding dropwise methanol, the methanol 
is usually used in an amount of about 1 to 50 moles, peferably about 4 to 20 moles, to 1 mole of the 
reducing agent. 

Besides, in the process of previously converting the compound of the formula (4) into an acid halide, 
followed by subjecting to the reducing reaction, the converting reaction Into an acid halide is carried out by 

70 a conventional method. In more detail, the reaction is canied out by using a halogenating agent such as a 
halogen molecule (e.g. chlorine, bromine, iodine, etc.), a thionyl halide (e.g. thionyl chloride, thionyl 
bromide, etc.). and the lil^e, in an appropriate solvent such as halogenated hydrocarbons (e.g. methylene 
chloride, 1 ,2-dichloroethane, chloroform, etc.), aromatic hydrocarbons (e.g. benzene, xylene, toluene, etc.). 
ethers (e.g. THF, dioxane, etc.). and the tike. The above halogenating agent is used at least in an equimolar 

75 amount, preferably in an amount of 1 to 2 moles, to 1 mole of the starting compound. The reaction is 
usually carried out at about -10 to 150* C, preferably at about 0* C to about 100* C. for about 1 to 20 hours, 
preferably about 1 to 10 hours. 

The reducing reaction of the acid halide thus prepared is carried out by a conventional method, for 
example, with a conventional reducing agent in an appropriate solvent. The solvent includes various 

20 conventional solvents, for example, ethers such as diethyl ether. THF. dioxane, etc.: halogenated hydrocar- 
bons such as dichloromethane, dichloroethane, chlorofonn, carbon tetrachloride, etc.; aromatic hydrocar- 
bons such as benzene, toluene, xylene, etc.; aliphatic hydrocarbons such as hexane, heptane, etc.; aprotic 
polar solvents such as DMF, DMSO, HMPA, etc.; and the like, or a mixture of tiiese solvents. The reducing 
agent includes, for example, metal hydrides such as sodium cyanoboron hydride, sodium boron hydride. 

25 lithium aluminum hydride, and the like, preferably sodium boron hydride. These reducing agents are usually 
used in an amount of about 0.1 to 5 moles, preferably about 0.5 to 3 moles, to 1 mole of the starting acid 
halide, and the reaction is usually carried out at about -50 *C to a room temperature, preferably about 
-10* C to about 10* C, for about 10 minutes to about 8 hours, preferably about 30 minutes to about 2 hours. 
In the Reaction Scheme-3, the starting compound of the formula (4) wherein the group B is a carbonyl 

30 group may be converted into the compound of the formula (5) by simultaneously reducing the group B Into 
a metiiylene group together with reduction of the carboxyi group. The reducing reaction can be carried out, 
for example, in above-mentioned various inert solvent with a reducing agent, for example, metal hydrides 
such as sodium cyanoboron hydride, sodium boron hydride, lithium aluminum hydride, etc.; borane, and the 
like, preferably lithium aluminm hydride. These reducing agents are usually used in an amount of about 0.1 

55 to 100 moles, preferably about 1 to 10 moles, to 1 mole of tiie starting compound, and the reaction is 
usually carried out at about -20 to 180* C, preferably about 0 to 100* C, for about 10 minutes to about 24 
hours, preferably about 3 to 20 hours. 

In the Reaction Scheme-3, the reducing of carboxyi group of the compound of tiie formula (4) wherein 
the group B Is a methylene group is carried out in the same manner as in case of converting the starting 

40 compound (4) wherein the group B is a carbonyl group Into the corresponding compound (5) wherein said 
group B is maintained as it stands, by previously esterifying the compound (4) or previously converting the 
compound (4) into an acid halide, followed by the reducing reaction as mentioned hereinabove. 

Besides. In the Reaction Scheme-3, when a compound of the formula (4) wherein R^ is a hydroxy group 
is used In the reaction of esterifying the compound (4) and then reducing to give the compound (5), the 

45 esterified compound may be etherified to convert it into the corresponding compound wherein R^ is a lower 
alkoxy group or a phenyl(lower)alkoxy group having optionally a substituent of a halogen atom or a lower 
alkyi group on the phenyl ring and thereafter subjecting to the reducing reaction. The above reaction of 
converting the R^ group (i.e. etherifying reaction) can be carried out under the same conditions as in the 
ether-bond forming reaction in the above Reaction Scheme-1 . 

50 The desired compound of the formula (5) can be obtained as above. 

According to the Reaction Scheme-3, the hydroxy group of the compound of the formula (5) thus 
obtained is converted Into tiie X group to give the desired compound of the formula (2). 

The converting reaction of the compound (5) having a hydroxy group Into the compound (2) having tiie 
X group is usually carried out by reacting the compound (5) witii a sulfonic acid compound or a reactive 

55 derivative at the sulfo group thereof or with a halogenating agent in a solvent. 

The reaction of the compound (5) with a sulfonic acid compound or a reactive derivative at the sulfo 
group thereof is carried out by reacting the compound (5) with a sulfonic acid compound corresponding to 
the sutfonyloxy group (as the X group) or a reactive derivative at tiie sulfo group thereof (e.g. halides such 
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as chtoride. bromide, etc., or acid anhydrides) in a solvent. The solvent used therein Includes aromatic 
hydrocarbons such as benzene, toluene, xylene, etc.; ethers such as diethyl ether. THF. etc.; halogenated 
hydrocarbons such as methylene chloride, chloroform, dichloroethane, etc.; aprotic polar solvents such as 
DMF, DMSO, HMPK etc.; acetonitrile; and the lil^e. 

The above sulfonic acid compound or a reactive derivative at the sulfo group thereof is usually used at 
least in an equimolar amount, preferably In an amount of about 1 to 1 .5 mole, to 1 mole of the compound 
(5), The reaction Is preferably carried out in the presence of a basic compound. The basic compound 
includes alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide, etc.). allcali metal carbonates 
or hydrogen carbonates (e.g. sodium carbonate, potassium carbonate, sodium hydrogen carbonate, etc.), 
and organic basic compounds (e.g. triethylamine, pyridine, N,N-dlmethylaniline. DBN. DABCO, DBU. etc.). 
The reaction is usually canried out at about -10* C to about 100* C, peferably about O'C to room 
temperature, for about 1 to 20 hours, preferably about 1 to 10 hours. 

The compound of the formula (2) wherein X is a halogen atom can be prepared by reacting the 
compound (5) with a halogenating agent. The halogenating agent used in this reaction includes, for 
example, halogen molecules (e.g. chlorine, bromine, Iodine, etc.), thlonyl halides (e.g. thionyl chloride, 
thionyl bromide, etc.) and the like. The reaction is usually carried out in a solvent. The solvent includes 
halogenated hydrocarbons (e.g. methylene chloride, 1,2-dichIoroethane, chloroform, etc.), ethers (e.g. 
tetrahydrofuran. dioxane. etc.), and the like. The -halogenating agent is usually used at least in an equimolar 
amount, preferably In an amount of 1 to 2 moles to 1 mole of the compound (5). The reaction is usually 
carried out at about -10 to 100* C. preferably 0 to 50* C, for about 1 to 20 hours, preferably about 1 to 10 
hours. 

The starting compound of the formula (4) used in the above Reaction Scheme-3 Includes novel 
compounds, and can be prepared by the processes as shown In the following Reaction Schemes-4 and -5. 

[Reaction Scheine^4] 



wherein A, R\ k and 1 are as defined above, and q is 1 or 2. 

According to the above Reaction Scheme-4, the compound of the formula (6) and the compound of the 
formula (7) are reacted to give the desired compound of the formula (4a). 

The reaction is canned out in an inert solvent or without using a solvent (under the condition of melting 
of the starting compounds), preferably without using a solvent. The inert solvent used therein Includes, for 
example, ethers such as dimethyl ether, diethyl ether, THF. dioxane, anisole, etc.; aromatic hydrocarbons 
such as benzene, toluene, xylene, etc.; alcohols such as methanol, ethanol. propanol, etc.; aprotic polar 
solvents such as DMF, DMSO, HMPA, etc.; water; and the like, or a mixture of these solvents. The 
compound (7) is usually used in an amount of about 1 to 1.5 mole, preferably about 1 mole, to 1 mole of 
the compound (6). The reaction is usually carried out at about 100 to 200 *C, preferably about 120 to 
150' C, for about 1 to 24 hours, preferably about 2 to 5 hours (provided that when the reaction is carried out 
at a temperature higher than the boiling point of the solvent, it is carried out under a pressure). 

Besides, the compounds of the fonnula (6) wherein R^ is a lower alkoxy group or a phenyl(lower)alkoxy 
group which may optionally have a substituent selected from a halogen atom and a lower alkyi group on the 
phenyl , ring (excepting benzyloxy group) may be prepared, for example, by subjecting the corresponding 
nitro compound wherein R^ is a hydroxy group to the same reaction as shown in Reaction Scheme-1 in 
order to convert the hydroxy group into a specific R^ group and then reducing the nitro group thereof to an 
amino group by subjecting it to a catalytic reduction as shown In Reaction Scheme-1. 
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[Reaction Scheme-5] 
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wherein A, B. d', B\ k, I m, p and X are as defined above. 

According to the above Reaction Scheme-5. the compound of the formula (2a) is reacted with a cyanide 
^ compound to give the compound of the formula (8), and then the compound (8) is hydrolized to give the 
desired compound of the formula (4). 

The reaction of preparing the compound (8) from the compound (2a) is usually carried out in an 
appropriate inert solvent by using a cyanide compound. The Inert solvent used therein Includes, for 
example, ethers such as dimethyl ether, diethyl ether, THF, dioxane, anisole, etc.; aromatic hydrocarbons 
such as benzene, toluene, xylene, etc.; alcohols such as methanol, ethanol, propanol, etc.; aprotic polar 
solvents such as DMF, DMSO, HMPA. etc.; and the like. The cyanide compound used therein Includes, for 
example, sodium cyanide, potassium cyanide, calcium cyanide, copper cyanide, silver cyanide, potassium 
silver cyanide, mercury cyanide, and the like. The cyanide compound is usually used in an amount of about 
1 to 5 moles, preferably about 1 to 2 moles, to 1 mole of the compound of the formula (2a). The above 
^ reaction is usually carried out at about 0 to 200* C, preferably at room temperature to about 120* C, for 
about 1 to 72 hours, preferably about 3 to 24 hours. 

The subsequent hydrolysis can be carried out under the same conditions as in the de-esterificatlon as 
shown in the above Reaction Scheme-2. 

The compound of the formula (5) In the above Reaction Scheme-3 may also be prepared by other 
^ processes as follows. 
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[Reaction Scheme-63 
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wherein D , R\ k, m and p are as defined above, A Is a lower alkylene group having one less carbon atom 
in the main chain than that of the group A or a lower alkyleneoxy group having one less carbon atones In 
the main chain than that of the group A, r is 0 or 1, and Is a lower alkyi group. 

According to the above Reaction Scheme-6, the carboxylic acid compound of the formula (9) and the 
compound of the formula (10) are reacted by a conventional amido bond producing reaction to give the 
compound of the formula (11) and then the compound of the formula (11) is subjected to a reducing 
reaction to give the desired compound of the fomnula (5b). 

The amido bond producing reaction can easily be canied out by the conventional various processes, for 
example, a mixed acid anhydride process, an activated ester process, a process using a condensation 
agent, a carboxylic acid anhydride process, a process of carrying at a high temperature under high 
pressure, an acid halide process, and the like. 

The add halide process is explained in detail below. This process can be carried out by converting the 
compound of the formula (9) into an acid halide compound, and reacting the acid halide with the compound 
of the formula (10) in an appropriate solvent in the presence of a dehydrohalogenation agent. The 
dehydrohaiogenation agent includes conventional agents, for example, sodium hydrogen carbonate, sodium 
carbonate, potassium carbonate, pyridine, triethytamlne, and the like. The solvent includes also conventional 
ones, for example, benzene, chloroform, methylene chloride, dioxane, THF. and the like. The acid halide 
used in the above reaction is usually used at least In about equimolar amount, preferably in an amount of 
about 1 to 3 moies, to 1 mole of the compound (10). The reaction temperature is usually in the range of -30 
to 100* C, preferably room temperature to about 80* C, and the reaction Is usually completed In about 20 
minutes to about 20 hours. 

The reaction for preparing the compound of the formula (5b) from the compound (11) thus obtained is 
cam'ed out under the same reducing reaction conditions as in the reducing reaction of the compound of the 
formula (4) wherein the group B is a cari^onyl group to prepare the compound of the fomnula (5) wherein B 
is a methylene group as shown in the above Reaction Scheme-3. 

The compounds of the formula (3) in the above Reaction Scheme*1 include also novel compounds, 
which can be prepared by a process as shown in the following Reaction Scheme-7. 
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[Reaction Scheme-?) 
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wherein R* is hydrogen atom or a lower alkyl group. 

According to the above Reaction Schenfie-7, the compound of the formula (12) is reacted with an 
aliphatic carboxylic acid anhydride of the formula (13) or an alkali metal salt (e.g. sodium or potassium salt) 
thereof with heating (Perkin reaction) to give the compound of the formula (3a). 

In this reaction, the compound (13) or a salt thereof is usually used in an amount of about 1 to 100 
moles, preferably about 1 to 20 moles, to 1 mole of the compound of the formula (12). This reaction Is 
usually carried out at about 0 to 200*0, preferably at room temperature to about 150*0, for about 30 
minutes to about 96 hours, preferably for about 1 to 48 hours. 

The compounds of the formula (1) can be converted into various compounds wherein R' and E have 
various groups as mentioned hereinabove. 

Besides, among the compounds of the formula (1) and the intermediate compounds for preparing the 
same as shown in the above reaction schemes, the compounds having the foliowing R^ groups can be 
converted into the corresponding desired compounds or intermediates having the desired R^ groups by the 
following various reactions. 

That is, the compounds wherein R' is a hydroxy group can be converted into the compounds wherein 
R^ is a lower alkylsulfonyloxy group by subjecting It to the reaction as shown In the above Reaction 
Scheme-3. 

The compounds wherein R^ is a lower alkanoylamino group can be converted into the compounds 
having the corresponding amino group by a conventional amide hydrolysis reaction. 

The hydrolysis can be carried out, for example, by using an acid catalyst as used in the de- 
esterification reaction as shown in the above Reaction Scheme-2 in an appropriate inert solvent. The inert 
solvent used therein includes various solvents which do not give any bad effect on the reaction, for 
example, ethers such as dimethyl ether, diethyl ether, THF, dioxane, anisole, etc.; halogenated hydrocar- 
bons such as dichloromethane, dichloroethane, chiorofomn, carbon tetrachloride, etc.; aromatic hydrocar- 
bons such as benzene, toluene, xylene, etc.; aliphatic hydrocarbons such as hexane, heptane, octane, etc.; 
alcohols such as methanol, ethanol, propanol, etc.; aprotic polar solvents such as DMF, DMSO. HMPA, etc.; 
water: and the like, or a mixture of water with the above organic solvents, among which preferred one is 
alcohols which have the same alkyl group as the group R^ in the starting compounds. The reaction 
temperature and reaction time are the same as those in the above-mentioned de-esterification reaction. By 
such a hydrolysis, the desired compounds wherein R^ is an amino group can be obtained. 

In the above hydrolysis reaction, when the solvent used therein Is a solvent other than the alcohols 
which have the same alkyl group as the group R^ in the starting compounds, de-esterification of R^ group 
occurs simultaneously with the deacylation of the R^ group to give the corresponding compounds wherein 
R^ is an amino group and R^ is a carboxyl group. This reaction can also be used for the preparation of the 
desired compounds of the present invention and the intermediates. 

The compounds wherein R^ is a phenyl(lower)alkoxy(lower)alkoxy group can be converted into the 
corresponding compounds wherein R^ is a hydroxy(lower)alkoxy group by subjecting to the same catalytic 
reduction as used in the reaction shown in Reaction Scheme-1 . 

The compounds wherein R^ is a hydroxy group can be converted into the corresponding compounds 
wherein R^ is the desired groups by reacting the compounds with a compound of the formula: R-X (wherein 
R is the same groups as R^ oltier than hydroxy group and X is a halogen atom) under the same conditions 
as in the ether bond-forming reaction as shown in the above Reaction Scheme-1. in this reaction, the 
compound of the fomrtula: R-X is usually used In an amount of about 1 to 30 moles, preferably about 1 to 
10 moles, to 1 mole of the starting compound. 

Moreover, the compounds wherein R^ Is a hydroxy group can also be converted into the desired 
compounds wherein R^ is a hydroxy-substituted lower alkoxy group by reacting them with an appropriate 
epoxy compound (i.e. an alkene oxide). The reaction is can'ied out, for example, in an appropriate inert 
solvent in the presence of a basic compound. The Inert solvent used therein includes various solvents which 
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do not give any bad effect on the ractlon. for example, ethers such as diethyl ether. THF, dioxane, etc.; 
halogenated hydrocarbons such as dichloromethane, dichloroethane, chloroform, carbon tetrachloride, etc.; 
aromatic hydrocarbons such as benzene, toluene, etc.; amines such as pyridine, piperidine, triethylamine, 
etc.: aliphatic hydrocarbons such as hexane. heptane, etc.; alcohols such as methanol, ethanol. propanol, 

5 etc: aprotic polar solvents such as DMF, DMA, DMSO, HMPA. etc.; carbon disulfide; and the like. The 
basic compound includes, for example, organic basic compounds such as tertiary amines (e.g. 
triethylamine, pyridine, etc.), inorganic basic compounds such as alkali metal carbonates (e.g, sodium 
carbonate, potassium carbonate, etc.). alkali metal hydrogen carbonates (e.g. sodium hydrogen carbonate, 
potassium hydrogen carbonate, etc.), alkali metal hydroxides (e.g. sodium hydroxide, potassium hydroxide. 

10 etc.), alkali metal alkoxides (e.g. sodium methoxide, sodium ethoxide, potassium methoxide. potassium 
ethoxide. potassium tert-butoxide, etc.), alkali metals (e.g. metal sodium, metal potassium etc.), and alkali 
metal hydrides (e.g. sodium hydride, etc.), and the like. The epoxy compound Is usually used in an amount 
of about 1 to 100 moles, preferably about 1 to 30 moles, to 1 mole of the starting compound wherein is 
a hydroxy group, and the basic compound is usually used in an amount of about 0.01 to 10 moles, 

T5 preferably about 0.1 to 3 moles, to 1 mole of the above starting compound. This reaction is usually carried 
out at about 0 to 200 'C. preferably at room temperature to about 120'C, for about 5 hours to about 10 
days, preferably about 1 to 7 days. 

The compounds wherein is a hydroxy-substituted lower alkoxy group can be converted into the 
corresponding compounds wherein R^ Is a lower alkyisuflonyloxy(lower)alkoxy group by subjecting them to 

20 the same reaction as shown in Reaction Scheme-3, 

The compounds wherein R^ is a lower alkylsufonyloxy{lower)alkoxy group or a halogen-substituted 
lower alkyl group can be converted into the corredsponding compounds wherein R^ is an imidazolyl(lower)- 
alkyl group or an tmida2oiyI(lower)a!koxy group respectively by reacting them with imidazole. This reaction 
can be carried out in a similar manner as In the ether bond-forming reaction as shown in Reaction Scheme- 

25 1. The compounds wherein R^ is a halogen-substituted lower alkyl group used in the above reaction can 
easily be prepared by halogenating the corresponding compounds wherein R^ is a lower alkyl group by a 
conventional halogenating process. 

The compounds wherein R* is a hydroxy group can be converted into the corresponding compounds 
wherein R^ is a tert-butoxy group by reacting them with 0-tert-butyl-N,N'-dicyclohexyllsourea under the 

30 following conditions. The alkylation reaction can be carried out in an appropriate solvent, for example, 
ethers such as diethyl ether, THF, dioxane, etc.; halogenated hydrocarbons such as dichloromethane, 
dichloroethane. chloroform, carbon tetrachloride, etc.; aromatic hydrocarbons such as benzene, toluene, 
xylene, etc.; aliphatic hydrocarbons such as hexane, heptane, etc.; aprotic polar solvents such as DMF, 
DMA, DMSO, HMPA, etc.; and the like. The Otert-butyl-N.N'-dicyclohexylisourea is usually used in an 

35 amount of about 1 to 30 moles, preferably about 1 to 5 moles, to 1 mole of the compound wherein R' Is a 
hydroxy group. The reaction is usually earned out at about 0 to 150* C. preferably at room temperature to 
about 80* C. 

Among the phenylcarboxylic acid derivatives having a hetero ring of the formula (1) of this invention, the 
compounds having a basic group can easily be converted into acid addition salts thereof by treating with a 
40 pharmaceutically acceptable acid. The acid includes, for example, inorganic acids such as hydrochloric 
acid, sulfuric acid, phosphoric acid, hydrobromic acid, etc.. and organic acids such as oxalic acid, maleic 
acid, fumaric acid, malic acid, tartaric acid, citric acid, benzoic acid, acetic acid, p-toluenesulfonic acid, 
ethanesulfonic acid. etc. 

Besides, among the phenylcarboxylic acid derivatives having a hetero ring of the formula (1) of this 
45 invention, the compounds having an acidic group can easily be converted Into salts by treating with a 
pharmaceutically acceptable basic compound. The basic compound includes, for example, metal hydrox- 
ides such as sodium hydroxide, potassium hydroxide, calcium hydroxide, etc., alkali metal carbonates or 
hydrogen carbonates such as sodium cari3onate, potassium hydrogen carbonate, sodium hydrogen car- 
bonate, etc. 

60 The compounds of this invention thus obtained can easily be isolated and purified by conventional 
Isolation methods. The isolation methods are, for example, extraction w'rth a solvent, dilution method, 
recrystalllzation method, column chromatography, preparative thin layer chromatography, and the like. 

The compounds of the formula (1) of this invention may be present In the form of optical Isomers, and 
hence, this invention includes also these isomers. These isomers can easily be resoluted by conventional 
55 resolution methods, for example, by using an optical resoluting agent. 

The derivatives and their salts of this invention are used in the form of a conventional pharmaceutical 
preparation. The preparation is prepared by using conventional dilutents or caniers such as fillers, 
thickening agents, binders, wetting agents, disintegrators, surfactants, lubricants, and the like. The phar- 
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maceutical preparations may be selected from various forms in accx)rdance with the desired utilities, and 
the representative fomns are tablets, pills, powders, solutions, suspensions, emulsions, granules, capsules, 
suppositories, injections (solutions, suspensions, etc.). ointments, and the iil<e. In order to form in tablets, 
there are used carriers such as vehicles (e.g. lactose, white sugar, sodium chloride, glucose, urea, starches, 

5 calcium carbonate, kaolin, crystalline cellulose, silicic acid, etc.). binders (e.g. water, ethanol, propanol, 
simple syrup, glucose solution, starch solution, gelatin solution, carboxymethyl cellulose, shellac, methyl 
cellulose, potassium phosphate, polyvinylpyn'olidone, etc.). disintegrators (e.g. dry starch, sodium arginate, 
agar powder, laminaran powder, sodium hydrogen carbonate, calcium carbonate, polyoxyethylene sorbitan 
fatty acid esters, sodium iaurylsulfate. stearic monoglyceride. starches, lactose, etc.), disintegration inhibi- 

70 tors (e.g. white sugar, stearin, cacao butter, hydrogenated oils, etc.), absorption promoters (e.g. quaternary 
ammonium salts, sodium Iaurylsulfate, etc.). wetting agents (e.g. glycerin, starches, etc.). adsorbents (e.g. 
starches, lactose, kaolin, bentonite, colloidal silicates, etc.), lubricants (e.g. purified talc, stearates, boric acid 
powder, polyethylene glycol, etc.), and the like. Moreover, the tablets may also be in tiie form of a 
conventional coated tablet, such as sugar-coated tablets, gelatin-coated tablets, enteric coated tablets, film 

75 coating tablets, or double or multiple layer tablets. In tiie preparation of pills, the canriers include vehicles 
(e.g. glucose, lactose, starches, cacao butter, hydrogenated vegetable oils, kaolin, talc, etc.), binders (e.g. 
gum arable powder, tragacanth powder, gelatin, ethanol, etc.), disintegrators (e.g. laminaran, agar, etc.). and 
the like. In the preparation of suppositories, the carriers include, for example, polyethylene glycol, cacao 
butter, higher alcohols, higher alcohol esters, gelatin, semi-synthetic glycerides, and the like. Capsules can 

20 be prepared by charging a mixture of the compound of this Invention with the above carries into hard 
gelatin capsules or soft gelatin capsules in a usual manner. In the preparation of injections, the solutions, 
emulsions or suspendions are sterilized and are preferably made isotonic witfi the blood. In the preparation 
of these forms, there are used diluents such as water, aqueous lactic acid solution, ethyl alcohol, propylene 
glycol, ethoxylated isostearyl alcohol, polyoxyiated isostearyl alcohol, polyoxyethylene sorbitan fatty acid 

26 esters, and the like. In this case, tiie pharmaceutical preparations may also be incorporated with sodium 
chloride, glucose, or glycerin In an amount sufficient to make them isotonic, and may also be incorporated 
with solubillzers, buffers, anesthetizing agents. Besides, the phamnaceutical preparations may optionally be 
incorporated with coloring agents, preservatives, perfumes, flavors, sweeting agents, and other medica- 
ments. In the preparations of paste, cream and get, there may be used diluents such as white vaseline, 

30 paraffin, glycerin, cellulose derivatives, polyethylene glycol, silicone, bentonite, and the like. ' 

The amount of tiie compounds of the formula (1) or tineir salts of tills invention (active Ingredient) to be 
incorporated into the pharmaceutical preparations is not specified but may be selected from a broad range, 
but is preferably in the range of 1 to 70 % by weight. 

The above pharmaceutical preparations may be administered in any method, and suitable method for 

35 adminis tration may be determined in accordance with various forms of preparation, ages, sexes and other 
conditions of the patients, the degree of severity of diseases, and the like. For instance, tablets, pills, 
solutions, suspensions, emulsions, granules and capsules are administered orally. The Injections are 
intraveneously administered alone or together with a conventional auxiliary liquid (e.g. glucose, amino acid 
solutions), and further are optionally administered alone in Intramuscular, intracutaneous, subcutaneous, or 

40 intraperitoneal route. Suppositories are administered in Intrarectal route. 

The dosage of the above pharmaceutical preparations may be selected In accordance with the usage, 
ages, sexes and other conditions of the patients, the degree of severity of the diseases, and the like, but is 
usually in the range of about 0.5 to 100 mg, preferably about 2 to 20 mg, of the active compound of this 
invention per 1 kg of body weight of the patient per day. The preparation may be administered by dividing 

45 into 1 to 4 times per day. 



Examples 

50 This invention is illustrated in detail by the following examples but should not be construed to be limited 
thereto. 



Example 1 

55 

(1) 1-(4-Tolyl)-5-oxo-3-pyrrolidinecarboxylic acid 
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p-Toluidine (23.05 g) and Itaconlc acid (28.0 g) are mixed and heated at 130* C for 1 hour to melt and 
then allowed to cool. Water (200 ml) is added thereto and the reaction mixture is crushed. The resulting 
precipitate is collected by filtration, washed with water and recrystaliized from a mixed solvent (about 300 
ml) of ethyl acetate and hexane [1 :3 (v/v)] to give the desired product (45.73 g), m.p. 185 - 1 87* C, 



(2) Methyl 1-(4-tolyl)-5-oxo-3-pyrroiidinecarboxylate 

1-(4-Tolyl)-5-oxo-3-pyrrolidinecarboxylic acid (45.50 g) is suspended in methylene chloride (460 ml) and 
70 thereto are added methanol (50.5 ml) and cone, sulfuric acid (0.77 ml) and the mixture is reffuxed for 19 
hours. After cooling, the reaction mixture is concentrated under reduced pressure and the resulting residue 
is neutralized by adding water and aqueous sodium hydrogen carbonate solution thereto. The precipitated 
crystal is collected by filtration and washed with water to give the desired product (46.07 g), m.p. 71 - 
74* C. 



(3) 1-(4-Tolyl)-4-hydroxymethyl-2-pyrrolidone 

Methyl 1-(4-tolyl)-5-oxo-3-pyrrolidfnecarboxylate (46.00 g) and sodium boron hydride (5.94 g) are 
20 suspended in tetrahydrofuran (460 ml) and to the mixture is added dropwise methanol (46.2 ml) over a 
period of 1 hour under refluxing. The mixture is further heated for 1 hour. After cooling the reaction mixture, 
cone, hydrochloric acid (13.7 ml) and water (about 5 ml) are added thereto and then the mixture is 
concentrated under reduced pressure. Methylene chloride (400 ml) is added to the residue and the 
Insoluble material is removed by filtration. The filtrate is washed with water (about 100 ml). The organic 
25 layer is dried over anhydrous magnesium sulfate and concentrated under reduced pressure to give the 
desired product (39.80 g) as solid. 

NMR (CDCb) a ppm: 7.44 (d. 2H. J = 8.6 Hz), 7.15 (d, 2H. J = 8.6 Hz). 4.03 - 3.53 (m. 4H). 2.78 - 2.03 (m. 
7H) 

30 

(4) Methyl 4-[1-(4-tolyl)-2-pyrrolidon-4-yl]methoxybenzoate 

1-(4-Tolyl)-4-hydroxymethyl-2-pyrrolidone (39.70 g) is dissolved in methylene chloride (400 ml) and the 
mixture is cooled with ice. Thereto are added dropwise methanesulfonyl chloride (22.47 ml) and 

35 triethylamine (53.59 ml) severally and the mixture is stirred at room temperature for 22 hours. The reaction 
mixture is concentrated under reduced pressure and thereto is added ethyl acetate (500 ml). The mixture is 
washed with water three times, dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give an oily mesylate compound (52.75 g). 

This mesylate compound Is dissolved in dimethylfomriamide (630 ml) and thereto are added methyl p- 

40 hydroxybenzoate (28.33 g) and potassium carbonate (51.45 g). The mixture is heated with stirring at 80* C 
for 5 hours. After cooling, the reaction mixture is concentrated under reduced pressure and water (500 mi) 
is added to the residue. The resulting precipitate is collected by filtration, washed with water and 
recrystaliized from about 20 % aqueous methanol (400 ml) to give the desired product (58.74 g). m.p. 110 - 
112*C. 

45 

(5) 4-[1-(4-Tolyl)-2-pyrrolidon-4-yl]methoxybenzoic acid 

Methyl 4-[1-(4-tolyl)-2-pyrrolidon-4-yl]methoxybenzoate (58,74 g) and sodium hydroxide (10.40 g) are 
50 dissolved in iabout 20 % aqueous methanol (630 ml) and the mixture is heated with stirring at 60" C for 14 
hours. After cooling, the reaction mixture is concentrated under reduced pressure to about the half volume 
thereof and thereto are added water (130 ml) and cone, hydrochloric acid (22.6 ml). The precipitated crystal 
Is collected by filtration, washed successively with 50 % aqueous methanol and water, and recrystaliized 
from a mixed solvent (about 400 ml) of ethyl acetate/hexane [2:1 (v/v)] to give the desired product (51.65 g), 
55 m.p. 212-213 *C. 



Examples 2-22 
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Using the suitable starting materials, the compounds of the following Examples 2-22 are obtained in 
the same manner as in Example 1. 



Example 2 

(2) Methyl 1-(4-fluorophenyl)-5-oxo-pyrrolidinecarboxylate 

NMR (CDCIa) 5 ppm: 7.62 - 7.47 (m, 2H). 7.14 - 6.95 (m, 2H). 4.10 - 3.99 (m. 2H). 3.78 (s, 3H). 3.56 - 3.21 
(m. 1H). 2.93-2.82 (m, 2H) 

(3) 1 -(4-Fluorophenyl)-4-hydroxymethyl-2-pyn'olidone 

Ni^R (CDCIa) 6 ppm: 7.63 - 7.47 (m. .2H). 7.13 - 7.01 (m, 2H), 4.10 - 3.48 (m. 4H). 2.95 - 2.23 (m, 4H) 

(4) Methyl 4-[1-(4-fluorophenyl)-2-pyrrolldon-4-yl]methoxyben2oate, m.p. 114 - 116* C 

(5) 4-[1-(4-Ruorophenyl]-2-pynrolidon-4-yl]methoxybenzoic acid. m.p. 230 - 232* C 

Example 3 

(2) Methyl 1-(4-chlorophenyl)-5-oxo-3-pyrrolidlnecarboxylate, m.p. 85 - 87* C 

(3) 1 -(4-Chlorophenyl)-4-hydroxymethyl"2-pyrrolldone 

NMR (CDCI3) 5 ppm: 7.53 (d. 2H. J = 9.0 Hz). 7.30 (d. 2H, J = 9.0 Hz). 4.01 - 3.52 (m. 4H). 2.78 - 2.34 (m. 
4H) 

(4) Methyl 4-[1-(4-chloroph8nyl)-2-pyrrolidon-4-yl]methoxybenzoate. m.p. 122 - 124* C * 

(5) 4-[1-(4-Chlorophenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid. m.p. 214 - 215* C 

Example 4 

(2) Methyl 1-(3-chlorophenyl)-5-oxo-3-pyrroIidinecarboxyIate 

NMR (CDCIa) « ppm: 7.67 - 7.07 (m, 4H), 4.11 - 4.00 (m, 2H), 3.78 (s. 3H), 3.56 - 3.20 (m. 1H). 2.95 - 2.84 
(m. 2H) 

(3) 1 -(3-ChlorophenyI)-4-hydroxymethyI-2-pyrrolldone 

NMR (CDCI3) 6 ppm: 7.68 - 7.04 (m, 4H), 4.02 - 3.54 (m, 4H), 2.87 - 2.24 (m. 4H) 

(4) Methyl 4-[1-(3-chlorophenyI)-2-pyrrolidon-4-yI]methoxyben2oate, m.p, 90 - 91 *0 

(5) 4-[1-{3-Chlorophenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 220 - 223* C 

Example 5 

(2) Methyl 1-(2-chlorophenyl)-5-oxo-3-pyrroIidinecarboxylate 

NMR (CDCIa) a ppm: 7.54 - 7.23 (m, 4H), 4.03 - 3.95 (m. 2H), 3.78 (s, 3H). 3.63 - 3.29 (m. 1H), 2.92 - 2.81 
(m. 2H) 

(3) 1-(2-Chlorophenyl)-4-hydroxymethyl-2-pyrrolidone 

NMR (CDCIa) 5 ppm: 7.51 - 7.20 (m, 4H), 3.93 - 3.50 (m. 4H), 2.92 - 2.18 (m. 4H) 

(4) Methyl 4-[1-(2-chlorophenyl)-2-pyrrolidon-4-yl]methoxybenzoate 

NMR (CDCI3) 5 ppm: 7.99 (d, 2H, J = 8.8 Hz). 7.56 -7.23 (m. 4H). 6.95 (d. 2H. J = 8.8 Hz), 4.17 • 3.66 (m, 
7H), 3.30 - 2.37 (m. 3H) 

(5) 4-[1-(2-Chlorophenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid, m.p. 220 - 223 'C 

Example 6 

(2) Methyl 1-phenyl-5-oxo-3-pyrroIldinecarboxylate, m.p. 68 - 69* C 

(3) 1 -Phenyl-4-hydroxymethyl-2-pyn'ondone 

NMR (CDCI3) 5 ppm: 7.63 - 7.12 (m, 5H). 4.08 - 3.49 (m, 4H), 2.94 - 2.24 (m, 4H) 

(4) Methyl 4-(1-phenyl-2-pyrrolidon-4-yl)methoxybenzoate 

NMR (CDCIa) 6 ppm: 7.99 (d. 2H. J = 8.8 Hz). 7.66 -7.14 (m, 5H). 6.91 (d. 2H. J = 8.8 Hz). 4.17 - 3.74 (m, 
7H), 3.17- 2.47 (m, 3H) 

(5) 4-(1-Phenyl-2-pyn^Ildon-4-yl)methoxyben2oic acid, m.p. 186 - 199* C 

Example 7 

(1) 1-(4-n-Propylphenyl)-5-oxo-3-pyrrolldlne carboxylic add, m.p. 129 - 132* C 
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(2) Methyl l-(4-n-propyIphenyl)-5-oxo-3-pyrrolidlnecarboxy!ate 

NMR (CDCI3) 5 ppm: 7.46 (d, 2H. J = 8.6 Hz). 7.18 (d. 2H, J = 8.6 Hz). 4.11 - 4.01 (m. 2H). 3.77 (s. 3H). 
3.54 - 3.18 (m. 1H). 2.93 - 2.82 (m, 2H). 2.57 (t. 2H. J = 7,5 Hz). 1.84 - 1.43 (m, 2H). 0.93 (t. 3H. J = 7.0 
Hz) 

(3) 1 -{4-n-PropylphenyI)-4-hydroxy nriethyI-2-pyrroIldone 

NMR (CDCI3) 5 ppm: 7,47 (d. 2H. J = 8.6 Hz). 7.17 (d. 2H. J = 8.6 Hz), 4.04 - 3.63 (m. 4H). 2.93 - 2.10 (m. 
6H). 1.83 - 1.43 (m. 2H). 0.92 (t, 3H, J = 7.2 Hz) 

(4) Methyl 4-[1-(4-n-propylphenyI)-2-pyrroIidon-4-yl]methoxybenzoate, m.p. 97 - 98* C 

(5) 4-[1-(4-n-Propylphenyl)-2-pyrrolidon-4-yl]methoxy benzoic acid. m.p. 193 - 195*C 

Example 8 

(1) 1-(4-n-BLitylphenyI)-5-oxo-3-pyrrolidinecarboxylic acid 

NMR (DMSO-ds) 5 ppm: 7.52 (d. 2H. J = 8.6 Hz), 7.18 (d. 2H. J = 8.6 Hz), 4.16 - 3.94 (m. 2H), 3.51 - 3.15 
(m. 1H), 2.77 • 2.47 (m. 4H), 1.72-1.11 (m, 4H). 0.89 (t, 3H, J = 6.7 Hz) 

(2) Methyl 1-(4-n-butylphenyl)-5-oxo-3-pyrrolidinecarboxylate 

NMR (CDCI3) 6 ppm: 7.45 (d. 2H. J = 8.6 Hz). 7.19 (d, 2H, J = 8.6 Hz). 4.11 - 4.00 (m, 2H). 3.77 (s, 3H), 

3.54 - 3.19 (m. 1H). 2.93 - 2.82 (m, 2H). 2.59 (t. 3H. J = 7.3 Hz). 1.75 - 1.15 (m, 4H), 0.92 (t. 3H, J = 6.3 
Hz) 

(3) 1 -{4-n-Butylphenyl)-4-hydroxymethy l-2-pyrrolidone 

NMR (CDCI3) 5 ppm: 7.46 (d. 2H. J = 8.7 Hz). 7.16 (d, 2H, J = 8.7 Hz), 4.04 - 3.52 (m, 4H). 2.85 - 2.21 (m. 
6H), 1.74-1.14 (m, 4H). 0.91 (t. 3H. J 6.8 Hz) 

(4) Methyl 4-[1-(4-n-butylpheny[)-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 82 - 85* C 

(5) 4-[1-(4-n-Butylphenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 186 - 188* C 

Example 9 

(1) 1"(4-tert'ButylphenyI)-5-oxo-3-pyrrolldinecarboxylic acid, m.p. 208 - 209* C 

(2) Methyl 1-(4-tert-butylphenyl)-5-oxo-3-pyrroIidinecarboxylate. m.p. 206 - 209' C 

(3) 1 -(4-tei1-Butylphenyl)-4-hydroxymethyl-2-pyrrolidone 

NMR (CDCI3) 5 ppm: 7.49 (d, 2H. J = 9.2 Hz), 7.39 (d. 2H. J = 9.2 Hz). 4.05 - 3.53 (m. 4H), 2.93 - 2.83 (m. 
5H), 1.30(s,9H) 

(4) Methyl 4-[1-{4-tert-butylphenyl)-2-pyrrolidon-4-yl]methoxybenzoate. m.p. 142 - 144*0 

(5) 4-[1-(4-tert-ButylphenyI)-2-pyrroIidon-4-yl]methoxybenzoic acid, m.p. 258 - 260*C 

Example 10 

(1) 1-(4-n-PentylphenyI)-5-oxo-3-pyrrolidinecarboxync acid 

NMR (DMSO-de) 6 ppm: 7.52 (d. 2H. J = 8.6 Hz), 7.18 (d. 2H, J = 8.6 Hz), 4.16 - 3.83 (m, 2H), 3.51 - 3.17 
(m, 1H). 2,77 - 2.46 (m. 4H), 1.73-1.13 (m. 6H). 0.85 (t, 3H. J = 5.5 Hz) 

(2) Methyl 1-{4-n-pentylphenyl)-5-oxo-3-pyrrolldlnecarboxylate 

NMR (CDCI3) 5 ppm: 7.45 (d. 2H. J = 8.6 Hz). 7.18 (d. 2H, J = 8.6 Hz). 4.10 - 3.99 (m. 2H). 3.76 (s. 3H). 
3.52 - 3.18 (m. 1H). 2.92 - 2.81 (m. 2H). 2.58 (t, 2H. J = 7.3 Hz). 1,78 - 1.16 (m. 6H), 0.88 (t. 3H. J ^ 5.9 
Hz) 

(3) l-(4-n-Pentyiphenyl)-4-hydroxymethyl-2-pyrrolidone 

NMR (CDCI3) 5 ppm: 7.47 (d. 2H, J = 8.6 Hz). 7.17 (d. 2H. J ^ 8.6 Hz). 4.05 - 3.55 (m. 4H). 2.89 - 2.32 (m. 
5H). 2.12 (b. 1H). 1.77 - 1.16 (m. 6H). 0.88 (t. 3H, J = 5.5 Hz) 

(4) Methyl 4-[1-(4-n-pentyIphenyl)-2-pyrrolidon-4-yI]methoxybenzoate, m.p. 105 - 108* C 

(5) 4-[1-(4-n-Pentylphenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p, 190 - 192*0 

Example 11 

(1) 1-(4-n-Hexylphenyl)-5-oxo-3-pyrrolldinecarboxylic acid 

NMR (DMSOds) 5 ppm: 7.52 (d. 2H, J = 8.6 Hz). 7.17 (d, 2H, J = 8.6 Hz). 4.16 - 3.83 (m. 2H). 3.51 - 3.16 
(m. 1H). 2.77 - 2.46 (m. 4H). 1.71-1.11 (m. 8H). 0.85 (b. 3H) 

(2) Methyl 1-(4-n-hexylpheny!)-5-oxo-3-pyrrolidlnecarboxylate 

NMR (CDCI3) 5 ppm: 7.45 (d. 2H, J = 8.6 Hz). 7.17 (d, 2H, J = 8.6 Hz), 4.10 - 3.99 (m, 2H). 3.76 (s, 3H), 

3.55 - 3.17 (m. 1H). 2,91 - 2.81 (m. 2H). 2.58 (t. 2H. J = 7.7 Hz), 1.77 - 1.14 (m. 8H). 0.88 (b. 3H) 
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(3) 1-(4-n-Hexylphenyl)-4-hydroxymethyl-2-pyrroildon0 

NMR (CDCb) B ppm: 7.44 (d, 2H, J = 8.7 Hz), 7.15 (d. 2H, J = 8.7 Hz). 4.06 - 3.53 (m, 4H). 3.07 (b. 1H), 
2.84 - 2.20 (m, 5H), 1.75-1.17 (m. 8H), 0.88 (b. 3H) 

(4) Methyl 4-[1-(4-n-h0xyIphenyl)-2-pyrroljdon-4-yl]nriethoxybenzoate, m.p. 119 - 122* C 

(5) 4-[1-(4-n-Hexylphenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid, m.p. 191 - 192' C 

Example 12 

(1) 1-(4-Cyclohexylphenyl)-5-oxo-3-pyrrolidinecarboxyHc acid, m.p. 187 - 191 *C 

(2) Methyl 1-(4-cyclohexylphenyl)-5-oxo-3-pyrrolldlnecarboxylate. m.p. 104 - 106* C 

(3) 1 -(4-Cyclohexylphenyl)-4-hydrcxymethyl-2-pyrrolidone 

NMR (CDCI3) 5 ppm: 7.47 (d. 2H, J = 8.7 Hz), 7.20 (d, 2H. J = 8.7 Hz). 4.04 - 3.54 (m, 4H). 2.87 - 2.24 (m. 
5H). 1.87- 1.28 (m. 10H) 

(4) Methyl 4-[1-(4-cycloh©xylphenyl)-2-pyrrolidon-4-yl]methoxybenzoate. m.p. 136 - 138" C 

(5) 4-[1-(4-Cyclohexy!phenyl)-2-pyrrondon-4-y!Jmethoxybenzoic acid, m.p. 241 - 243" C 

Example 13 

(1) 1-(4-Methoxyphenyl)-5-oxo-3-pyrrolldinecarboxylic acid, m.p. 171 • 172* C 

(2) Methyl 1-(4-methoxyphenyl)-5-oxo-3-pyrro!idlnecarboxylate, m.p. 84 - 86* C 

(3) 1 -(4-Methoxyphenyl)-4-hydroxymethy!-2-pyrrolidone 

NMR (CDCIa) 5 ppm: 7.45 (d, 2H. J = 9.1 Hz). 6.89 (d, 2H. J = 9.1 Hz). 4.08 - 3.52 (m. 7H), 2.85 - 2.19 (m. 
4H) 

(4) Methyl 4-[1-(4-methoxyphenyl)-2-pyrroHdon-4-yl]methoxybenzoate. m.p. 109 - 111 *C 

(5) 4-[1-(4-Methoxyphenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid, m.p. 193 - 195* C 

Example 14 

(1) 1-<4-n-ButoxyphenyI)-5-oxo-3-pyrrolldinecarboxylic acid. m.p. 125 - 128* C 

(2) Methyl 1-(4-n-butoxyphenyl)-5-oxo-3-pyrrolidinecarboxylate. m.p. 69 -70*0 

(3) 1-(4-n-Butoxyph0nyl)-4-hydroxymethyl-2- pyrrolidone 

NMR (CDCI3) S ppm: 7.43 (d. 2H, J = 9.0 Hz). 6.88 (d, 2H. J = 9.0 Hz). 4.00 - 3.62 (m, 6H). 2,91 - 2.19 {m. 
4H). 1 .90 - 1 .27 (m, 4H), 0.96 (t. 3H, J = 6.6 Hz) 

(4) Methyl 4-[1-(4-n-butoxyphenyl)-2-pyrroIidon-4-yl]methoxyb0nzoat0, m.p. 108- 110 "C 

(5) 4-[1-(4-n-Butoxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 187 - 188* C 

Example 15 

(1 ) 1 -[4-(4-Chlorophenoxy)pheny l]-5-oxo-3-pyiTOlidlnecarboxyllc acid 

NMR (DMSO-de) 5 ppm: 7.67 (d. 2H, J = 9.0 Hz), 7.40 (d, 2H, J = 9.0 Hz). 7.10 - 6.94 (m, 4H), 4.18 • 3.86 
(m, 2H), 3.52 - 3.18 (m, 1H). 2.79 - 2.68 (m. 2H) 

(2) Methyl 1 -[4-{4-chlorophenoxy)pheny l]-5-oxo-3-pyrroHdinecarboxylate 

NMR (CDCI3) a ppm: 7.53 (d. 2H, J = 9.0 Hz). 7.30 (d, 2H, J = 9.0 Hz). 7.05 - 6.86 (m. 4H). 4.12 - 4.01 (m. 
2H). 3.78 (s. 3H), 3.58 - 3.22 (m. 1 H). 2.95 - 2.84 (m, 2H) 

(3) 1 -[4-(4-Chlorophenoxy)phenyl]-4-hy droxymethyl2-pyrrolidone 

NMR (CDCI3) 5 ppm: 7,55 (d, 2H, J = 9.1 Hz), 7.25 (d, 2H, J = 9.1 Hz), 7.01 (d, 2H. J = 9.1 Hz), 6.92 (d. 
2H, J = 9.1 Hz), 4.06 - 3.53 (m. 4H). 2.82 - 2.35 (m. 3H). 1 .96 (bs. 1 H) 

(4) Methyl 4-[1-(4-(4-chloroph©noxy)phenyl]-2- pyrrolldon-4-yl]methoxybenzoate, m.p. 124 - 127*0 

(5) 4-[1-[4-(4-Chlorophenoxy)phenyll-2-pyrrolidon-4-yl]methoxybenzolc acid, m.p. 182-183*0 

Example 16 

(1) 1-(3,4-MethylenedioxyphenyI)-5-oxo-3-pyrrolidinecarboxylic acid 

NMR (DMSO-ds) 5 ppm: 7.36 (d, IH, J = 1.1 Hz), 7.03 - 6.82 (m, 2H), 6.00 (s, 2H), 4.01 - 3.91 (m. 2H), 3.49 
-3,15 (m, IH), 2.66 (d, 2H, J = 10.9 Hz) 

(2) Methyl 1-(3,4-methylenedioxyphenyl)-5-oxo-3-pyrrolidlnecarboxylate, m.p. 144- 146*0 

(3) 1-(3,4-Methylenedioxyphenyl)-4-hydroxymethyl-2-pyrrolidone 

NMR (ODOI3) S ppm: 7,26 (d. IH. J = 1.8 Hz), 6.92 -6.71 (m, 2H). 5.93 (s. 2H), 3.99 - 3.51 (m. 4H). 2.85 - 
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2.30 (m, 4H) 

(4) Methyl 4-[1-(3.4-methylenedloxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 157 - 159' C 

(5) 4-[1-(3.4-Methy!enedioxyphenyl)-2-pyrrolidon-4-yl]methoxyben20ic acid, m.p. 236 - 238* C 

Example 17 

(2) Methyl 1-(3.4<Iichlorophenyl)-5-oxo-3-pyrrolldinecarboxylate 

NMR (CDCis) 5 ppm: 7.77 (d, 1H. J = 1.8 Hz), 7.59 -7.36 (m. 2H), 4.09 - 3.99 (m. 2H), 3.79 (s, 3H). 3.55 - 
3.20 (m. 1H), 2.95 - 2.84 (m, 2H) 

(3) 1 -(3.4-Dichlorophenyl)-4-hydroxymethyl-2-pyrroHdone 

NMR (CDCI3) 6 ppm: 7.79 (d. 1 H, J = 2.2 Hz). 7.59 -7.33 (m. 2H). 4.00 - 3.47 (m. 4H). 2.94 - 2.25 (m. 4H) 

(4) Methyl 4-[1-(3,4-dichlorophenyl)-2-pyiTolidon-4-yl]methoxybenzoate. m.p. 124- 127* C 

(5) 4-[1-(3.4-Dlchlorophenyl)-2-pyrrolidon-4-yi]methoxybenzolc acid, m.p. 239 - 242' C 

Example 18 

(1) 1-(5-ChIoro-2-methoxyphenyl)-5-oxo-3-pyrroIldlnecarboxylic acid, m.p. 193 - 195" C 

(2) Methyl 1 -(5-chloro-2-methoxypheny!)-5-oxo-3-pyrrolidlnecarboxylate 

NMR (CDCI3) 5 ppm: 7.28 - 7.17 (m. 2H). 6.88 (d. 1H. J = 9.5 Hz). 3.93 (d. 2H. J := 7.3 Hz), 3.82 (s. 3H), 
3.77 (s. 3H). 3.59 - 3.22 (m, 1 H). 2.87 - 2.76 (m. 2H) 

(3) 1 -(5-Chloro-2-methoxy phenyl)-4-hydroxymethyl-2-pyiTOlidone 

NMR (CDCI3) 6 ppm: 7.31 - 7.17 (m. 2H), 6.88 (d. 1H. J = 9.7 Hz). 3.94 - 3.49 (m, 7H). 2.84 - 2.28 (m. 3H). 
2,13 (b.lH) 

(4) Methyl 4-[1 -{5-chloro-2-methoxyphenyl)-2-pyrroljdon-4-yl]methoxybenzoate 

NMR (CDCI3) 6 ppm: 7.99 (d, 2H. J = 9.0 Hz). 7.28 -7.16 (m. 2H). 6.98 - 6.80 (m. 3H). 4.13 - 3.62 (m. 10H). 
3.15 - 2.32 (m. 3H) 

(5) 4-[1-(5-Chloro-2-m©thoxyphenyl)-2-pyrrolidon-4-yl]methoxyben2oic acid, m,p. 172 - 173* C 

Example 19 

(1) 1-{4-Chloro-2-methylphenyl)-5-oxo-3-pyrrolidinecarboxylic acid 

NMR (DMSO-ds) 5 ppm: 7.36 (bs, 1H). 7.25 (bs, 2H), 4.03 - 3.70 (m. 2H), 3.57 - 3.25 (m. 1H). 2.72 - 2.61 
(m. 2H). 2.13 (s. 3H) 

(2) Methyl 1 -(4-chloro-2-methylphenyl)-5-oxo-3-pyrrolidinecarboxy late 

NMR {CDCI3) 6 ppm: 7.26 - 7.01 (m. 3H). 3.95 - 3.85 (m, 2H). 3.78 (s. 3H). 3.59 - 3.25 (m, 1H), 2.89 - 2.80 
(m. 2H), 2.21 (s. 3H) 

(3) 1-(4-Chloro-2-m0thylpheny!)-4-hydroxymethyl-2-pynrolidone 

NMR (CDCI3) 5 ppm: 7.24 - 7.00 (m, 3H), 3.87 - 3.45 (m. 4H), 2.84 - 2.29 (m. 4H), 2.19 (s, 3H) 

(4) Methyl 4-11 -(4-chloro-2-methy lphenyl)-2-pyrrolidon-4-yl]methoxybenzoate 

NMR (CDCI3) 5 ppm: 8.00 (d. 2H, J = 9.0 Hz), 7.26 -6,87 (m. 5H), 4.16 - 3.58 (m, 7H). 3.22 - 2.37 (m. 3H). 
2.23 (s. 3H) 

(5) 4-[l-(4-Chloro-2-methylphenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid, m.p. 165 - 167* C 

Example 20 

(1) 1-(3.5-Dimethylphenyl)-5-oxo-3-pyrrolldine carboxylic acid. m.p. 172 - 175* C 

(2) Methyl 1-{3.5-dimethyIphenyl)-5-oxo-3-pyrrolidlnecarboxylate 

NMR (CDCI3) 5 ppm: 7.18 (bs. 2H), 6.81 (bs, 1H). 4.09 - 3.98 (m. 2H), 3.76 (s. 3H), 3.53 - 3.17 (m, 1H). 2.91 
- 2.80 (m, 2H). 2.31 (s, 6H) 

(3) 1 -(3,5-Dlmethy lphenyl)-4-hydroxymethy!-2-pyiTolidone 

NMR {CDCI3) a ppm: 7.19 (bs, 2H). 6.79 (bs, 1H). 4.03 - 3.52 (m. 4H). 2,85 - 2.42 (m. 4H). 2.30 (s. 6H) 

(4) Methyl 4-I1-(3.5-dimethylphenyl)-2-pyiToIidon-4-yl]methoxybenzoate. m.p. 147- 148* C 

(5) 4-[1-(3,5-Dimethylphenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 215-217*0 

Example 21 

(1) 1-(2,5-Dimethylphenyl)-5-oxo-3-pyrrolidinecarboxylic acid 
NMR (DMSO-ds) « ppm: 7.25 - 6.99 (m. 3H), 4.01 -3.66 (m, 2H). 3.53 - 3.21 (m, 1H). 2.70 - 2.60 (m, 2H). 
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2.26 (s, 3H). 2.07 (s. 3H) 

(2) Methyl 1-(2.5-dimethylphenyl)-5-oxo3-pyrrolidinecarboxylate 
NMR (CDCI3) S ppm: 7.21 - 6,96 (m, 3H), 3.98 - 3.87 (m, 2H). 3.78 (s, 3H), 3.68 - 3.25 (m, 1H). 2.91 - 2.81 
(m, 2H). 2.31 (s, 3H), 2.18 (s. 3H) 
5 (3) 1-(2,5-Dlmethylphenyl)-4-hydroxymethyl-2- pyrrolldone 

NMR (CDCI3) 5 ppm: 7.19 - 6,94 (m, 3H). 3.90 - 3.46 (m. 4H). 2.89 - 1.92 (m, 10H) 

(4) Methyl 4-[1 -(2,5-dimethylphenyl)-2-pyrrolidon-4-y IJmethoxybenzoate 
NMR (CDCI3) 5 ppm: 8.01 (d, 2H. J = 9.0 Hz), 7.22 -6.88 (m. 5H). 4,15 - 3.58 (m, 7H), 3.20 - 2.55 (m, 3H), 
2.30 (s, 3H). 2.20 (s. 3H) 
70 (5) 4-[1-(2,5-Dimethylphenyl)-2-pyrroIidon-4-yl]methoxy benzoic acid, m.p. 151 - 154*C 

Example 22 

(1) 1-(2.4-Dimethylphenyl)-5-oxo-3-pyrrolidinecarboxylic acid 

75 NMR (CDCI3) 5 ppm: 7.07 (bs. 1H), 7.02 (bs. 2H), 3.95 - 3.86 (m. 2H). 3.56 - 3.24 (m, 1H). 2.95 - 2.86 (m. 
2HK 2.30 (s, 3H). 2.18 (s. 3H) 

(2) Methyl 1-(2,4-dlmethylphenyl)-5-oxo-3-pyrrolidinecarboxylate 

NMR (CDCI3) 5 ppm: 7.08 (bs, 1H). 7.03 (bs. 2H). 3.95 - 3.86 (m. 2H). 3.78 (s. 3H), 3.57 - 3.23 (m. 1H). 2.90 
- 2.80 (m. 2H), 2.31 (s. 3H). 2.19 (s. 3H) 
20 (3) 1-(2,4-Dimethy}phenyl)-4-hydroxymethyl-2-pyrrolidone 

NMR (CDCI3) 5 ppm: 7.06 (bs, 1H), 7.01 (bs. 2H), 3.89 - 3.44 (m. 4H), 2,76 - 2.18 (m. 10H) 

(4) Methyl 4-[l -(2.4-dlmethylphenyl)-2-pyrrolidon- 4-yI]methoxybenzoate 
NMR (CDCI3) 5 ppm: 7.99 (d, 2H. J « 9.0 Hz). 7.07 -6.87 (m. 5H), 4,14 - 3.56 (m, 7H), 3.17 - 2.54 (m, 3H), 
2.30 (s, 3H), 2.21 (s. 3H) 

25 (5) 4-[1-(2,4-Dimethylphenyl)-2-pyrrolidon-4-yl]methoxybenzolc acid, m.p. 139 - 142* C 

Example 23 

(1) 1-(4-EthyIplienyl)-5-oxo-3-pyrrolidinecarboxyilc acid is obtained in the same manner as in Exam- 
30 ple1-(1), m.p. 144-146*0. 

(2) 1 -(4-Ethylphenyl)-4-hydroxymethy l-2-pyrrolidone 
1-(4-Ethylphenyl)-5-oxo-3-pyn-olidinecarboxylic acid (5.00 g) is suspended in carbon tetrachiorlde (15 ml) 
and thereto is added thionyl chloride (2.32 ml). Hie reaction mixture is heated with stirring under refluxing 
for 1 hour and concentrated under reduced pressure. The residue is dissolved in tetrahydrofuran (25 ml) 

36 and thereto is added dropwise a solution of sodium boron hydride (1.61 g) in dimethyiformamide (about 16 
ml) under ice-cooling. The mixture is further stirred for 1 hour. Methanol (13 ml) and cone, hydrochloric acid 
(1 .87 ml) are successively added dropwise into the reaction mixture and the mixture is concentrated under 
reduced pressure. Ethyt acetate (120 ml) Is added to the residue and the mixture is washed with water three 
times, dried over anhydrous magnesium sulfate, and then concentrated again under reduced pressure. To 

40 this residue is added a mixed solvent (about 50 ml) of ethyl acetate/hexane [1:20 (v/v)]. The mixture is 
allowed to stand and the precipitated crystal is collected by filtration to give the desired product (3.81 g). 
NMR (CDCI3) 5 ppm: 7.46 (d, 2H, J = 8.7 Hz), 7.18 (d, 2H. J = 8.7 Hz), 4.02 • 3.49 (m, 4H). 3.08 - 2.20 (m. 
6H), 1.21 (t. 3H, J = 7.5 Hz) 

(3) Methyl 4-[1 -(4-ethytpheny])-2-pyrroiidon-4-yl]methoxybenzoate is obtained in the same manner as 
45 in Example 1-(4)^ m.p. 87 - 88* C. 

(4) 4-[1-(4-Ethylphenyl)-2-pyn'olidon-4-yl]m©thoxybenzoic acid is obtained in the same manner as in 
Example 1-(5), m.p. 195 - 197* C. 

Examples 24 - 26 

so 

Using the suitable starting materials, the compounds of the following Examples 24 - 26 are obtained in 
the same manner as in Example 23. 



66 Example 24 

(2) 1 -(4-Bromophenyl)-4-hy droxymethy l-2-py rrolidone 
NMR (CDCI3) 5 ppm: 7.46 (bs, 4H), 3.99 - 3.50 (m. 4H), 3.24 (b, 1H). 2.91 - 2.33 (m, 3H) 
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(3) Methyl 4-[1-(4-bromophenyl)-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 130 - 133' C 

(4) 4-[1-(4-Bromophenyl)-2-pyrrolidon-4-yl]methoxy benzoic add. m.p. 216 - 220* C 

Example 25 

(1) 1-(4-lsopropylphenyl)-5-oxo-3-pyrrondinecarboxylic acid, m.p. 166 - 168* C 

(2) 1 -(4-lsopropylphenyI)-4-hydroxymethyl-2-pyrrolidone 

NIVIR (CDCI3) 5 ppm: 7.47 (d. 2H. J = 8.6 Hz). 7.21 (d. 2H. J = 8.6 Hz). 4.09 - 3.52 (m. 4H). 3.09 - 2.17 {m. 
5H). 1.23{d. 6H, J = 7.0 Hz) 

(3) Methyl 4-[1-{4-i sop ropy lphenyl)-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 104 - 105* C 

(4) 4-[1-(4-lsopropylphenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 209 - 210* C 

Example 26 

(1) 1-(4-Ethoxycarbonylphenyl)-5-oxo-3-pyrrolidinecarboxylic acid, m.p. 182 - 186* C 

(2) 1 -(4-Ethoxycarbonylpheny I)-4-hydroxymethyl-2-pyrrolidone 

NMR (CDCI3) B ppm: 8.01 (d, 2H, J = 9.1 Hz). 7.72 (d. 2H. J = 9.1 Hz). 4.36 (q, 2H. J = 7.1 Hz). 4.10 - 
3.58 (m, 4H). 2.83 - 2.39 (m, 3H). 2.09 (b. 1H), 1.38 (t. 3H, J = 7.1 Hz) 

(3) Methyl 4-[1-(4-ethoxycarbonylphenyI)-2-pyrrolidon:4-yl]methoxybenzoate. m.p. 121 - 123* C 

(4) 4-[1-(4-Carboxyphenyl)-2-pyrrolidon-4-yl]methoxyb8nzoic acid, m.p. >300*C 

NMR (DMS0-d6) 6 ppm: 8.02 - 7.75 (m. 6H). 7.04 (d, 2H, J = 8.8 Hz), 4.19 - 3.71 (m, 4H). 3.13 - 2.31 (m. 
3H) 

Example 27 

(1) 1-{4-Hydroxyphenyl)-5-oxo-3-pyrroIidinecarboxylic acid is obtained in the same manner as in 
Example 1-(1), m.p. 201 - 204* C. 

(2) Methyl 1-(4-hydroxyphenyl)-5-oxo-3-pyrrolidinecarboxylate is obtained In the same manner as in 
Example 1-(2). 

NMR (CDCI3) 5 ppm: 7.24 (d. 2H, J = 9.0 Hz), 6.77 (d. 2H, J = 9,0 Hz). 4.06 - 3.96 (m. 2H). 3.76 (s. 3H), 
3.55 - 3.20 {m, 1H). 2.93 - 2.82 {m. 2H) 

(3) Methyl 1-(4-ethoxyphenyl)-5-oxo-3-pyn'olldlnecarboxylate 

Methyl 1-(4-hydroxyphenyl)-5-oxo-3-pyn'olid}necarboxylate (3.00 g) is dissolved in dimethylformamide (30 
ml) and thereto are added potassium carbonate (4.40 g) and ethyl iodide (2.56 mi). The mixture is heated 
with stimng at 80 *C for 22 hours. The reaction solution is concentrated under reduced pressure and the 
resulting residue is neutralized by adding thereto water and IN hydrochloric acid. The precipitated crystal Is 
collected by filtration and washed with water to give the desired product (3.07 g), m.p. 67 - 69* C. 

(4) 1-(4-Ethoxyphenyl)-4-hydroxymethyl-2-pyn^olidone is obtained in the same manner as in Example 

1-(3). 

NMR (CDCI3) a ppm: 7.43 (d. 2H, J = 9.1 Hz). 6.88 (d, 2H. J = 9.1 Hz), 4.13 - 3.50 (m, 6H). 2.95 - 2.18 (m, 
4H). 1.39(t.3H, J = 7.0 Hz) 

(5) Methyl 4-[1-(4-ethoxyphenyI)-2-pyrrolidon-4-yl]methoxybenzoate is obtained in the same manner 
as in Example 1-(4). m.p. 117 - 118* C. 

(6) 4-[1-(4-Ethoxyphenyl)-2-pyrrolidon-4-yl]methoxy benzoic acid Is obtained in the same manner as in 
Example 1-(5). m.p. 218 - 220* C. 

Examples 28-33 

Using the suitable starting materials, the compounds of the following Examples 28 - 33 are obtained in 
the same manner as in Example 27-(3)"'(6). 



Example 28 

(1) Methyl 1-(4-n-propoxyphenyl)-5-oxo-3-pyn'olldlnecarboxylale 

NMR (CDCI3) B ppm: 7.43 (d. 2H. J = 9.1 Hz). 6.90 (d. 2H. J = 9,1 Hz). 4.08 - 3.83 (m. 4H). 3.77 (s. 3H), 
3.54 - 3.19 (m. 1H), 2.91 - 2.80 (m. 2H), 2.00 - 1.60 (m. 2H), 1.02 (t, 3H, J = 7.1 Hz) 

(2) 1 -(4-n-Propoxypheny l)-4-hydroxy methyl-2-pyrrolidone 



22 



EP 0 393 607 A2 



NMR (CDCI3) 5 ppm: 7.43 (d, 2H. J = 9.0 Hz). 6.88 (d, 2H, J = 9.0 Hz). 3.96 - 3.61 (m. 6H). 2.99 - 2.19 (m. 
4H). 1.99 - 1.60 (m. 2H), 1.02 (t, 3H. J = 7.3 Hz) 

(3) Methyl 4-[1-(4-n-propoxyphenyl)-2-pyrroIidon-4-yl]methoxybenzoate, m.p. 104 - 105* C 

(4) 4-[1-(4-n-Propoxypheny!)-2-pyrrolidon-4-yl]methoxybenzoic acid. m.p. 197-198*0 

Example 29 

(1) Methyl 1-(4-isopropoxyphenyl)-5-oxo-3-pyrrolidinecarboxylate 

NMR (CDCI3) 6 ppm: 7.42 (d. 2H. J = 9.1 Hz), 6.89 (d, 2H, J = 9.1 Hz). 4.64 - 4.37 (m, 1H), 4.08 - 3.97 (m. 
2H), 3.77 (s, 3H). 3.52 - 3.18 (m, 1H), 2.91 - 2.81 (m. 2H). 1.32 (d. 6H. J = 5.9 Hz) 

(2) 1 -(4-Isopropoxypheny l)-4-hydroxymethyl-2-pyrrolidone 

NMR (CDCI3) 6 ppm: 7.44 (d. 2H. J = 9.1 Hz), 6.88 (d, 2H. J = 9.1 Hz). 4.64 - 4.37 (m, 1H). 4.01 - 3.53 (m. 
4H). 2.94 - 1.98 (m. 4H), 1.31 (d. 6H, J = 6.2 Hz) 

(3) Methyl 4-[l-(4-isopropoxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 99 - 100* C 

(4) 4-[1-(4-lsopropoxyphenyl)-2-pyrrolldone-4-yl]methoxybenzoic acid. m.p. 186 - 188* C 

Example 30 

(1) Methyl 1-(4-benzyloxyphenyl)-5-oxo-3-pyrroIidlnecarboxylate 

NMR (CDCI3) a ppm: 7.51 - 7.25 (m, 7H), 6.97 (d, 2H, J = 9.0 Hz). 5.04 (s. 2H). 4.07 - 3.96 (m, 2H). 3.76 (s, 
3H), 3.51 - 3.18 (m, 1H), 2.90 - 2.80 (m. 2H) 

(2) 1 -(4-Benzy loxyphenyl)-4-hydroxy methyl-2-pyrrolidone 

NMR (CDCIa) 6 ppm: 7.51 - 7.26 (m, 7H), 6.95 (d. 2H. J = 9.2 Hz), 5.02 (s, 2H). 3.98 - 3.47 (m. 4H). 2.88 
-2.16 (m, 4H) 

(3) Methyl 4-[1 -(4-benzyloxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate 

NMR (CDCI3) 5 ppm: 7,99 (d, 2H. J = 8.8 Hz), 7.55 -7.37 (m. 7H), 7.01 - 6.86 (m, 4H), 5.05 (s, 2H). 4.09 - 
3.49 (m. 7H). 3.13 - 2.34 (m, 3H) 

(4) 4-[1-(4-BenzyloxyphenyI)-2-pyrrolidon-4-yI]methoxybenzolc acid. m.p. 208 - 211 ' C 

Example 31 

(1 ) Methyl 1 -[4-(4-chlorobenzy loxy)phenyl]-5-oxo-3-pyrrolidinecarboxylate 

NMR (CDCI3) 5 ppm: 7.45 (d. 2H, J « 9.1 Hz), 7.34 (s. 4H), 6.95 (d, 2H. J = 9,1 Hz). 5.01 (s. 2H). 4.08 - 
3.97 (m, 2H), 3.77 (s, 3H), 3.53 - 3.18 (m. 1H), 2.91 - 2.81 (m, 2H) 

(2) 1-[4-(4-Ch!orobenzyloxy)phenyl]-4-hydroxymethyl-2-pyrrolldone 

NMR (CDCla) 5 ppm: 7.54 - 7.26 (m, 6H), 6.94 (d. 2H. J = 9.0 Hz), 5.01 (s. 2H), 4.03 - 3.56 (m. 4H). 2.93 
-2.32 (m, 3H). 2.09 (b. 1H) 

(3) Methyl 4-t1 -[4-(4-chlorobenzyloxy)pheny l>2-pyrrondon-4-y!]methoxyben2oate 

NMR (CDCI3) 5 ppm: 7.99 (d, 2H. J = 8.8 Hz). 7.51 (d, 2H, J = 9.0 Hz). 7.33 (s. 4H). 6.99 - 6.86 (m, 4H). 
5.00 (s, 2H). 4.09 - 3.54 (m. 7H). 3.12 - 2.31 (m. 3H) 

(4) 4-[1-[4-(4-Chlorobenzyloxy)pheny!h2-pyiTOlidon-4-yl]methoxybenzoic acid, m.p. 214 - 217* C 

Example 32 

(1 ) Methyl 1 -[4-(4-lsopropylbenzyloxy)phenyll-5-oxo-3-pyiTolidinecarboxylate 

NMR (CDCI3) 5 ppm: 7.51 - 7.17 (m, 6H), 6.98 (d, 2H, J = 9.2 Hz), 5.01 (s, 2H). 4.08 - 3.97 (m, 2H). 3.77 (s, 
3H). 3.52 - 3.08 (m. 1H), 2.91 - 2.81 (m. 2H), 1.25 (d. 6H, J = 7.0 Hz) 

(2) 1-[4-(4-lsopropylbenzyioxy)phenyl]-4-hydroxymethyl"2-pyrrolidone 

NMR (CDCI3) a ppm: 7.52 - 7.18 (m, 6H). 6.96 (d. 2H, J = 9.2 Hz). 4.99 (s. 2H). 4,00 - 3.52 (m, 4H), 3.18 
-2.40 (m, 4H). 2.29 (b, 1H), 1.24 (d, 6H. J = 6.8 Hz) 

(3) Methyl 4-[1 -[4-(4-lsopropy Ibenzy loxy)pheny l]-2-pyrrolidon-4-y l]methoxybenzoate 

NMR (CDCI3) 5 ppm: 7.99 (d, 2H. J = 9.0 Hz), 7.48 (d, 2H, J = 9.2 Hz), 7.41 - 7.18 (m. 4H), 7.02 - 6.86 (m, 
4H). 5.01 (s. 2H), 4.10 - 3.69 (m. 7H). 3.18 - 2.43 (m. 3H). 1.25 (d, 6H. J = 7.0 Hz) 

(4) 4-[1-[4-(4-lsopropyIben2yloxy)phenyl]-2-pyiTOlidon-4-yl]m0thoxybenzoic acid, m.p. 208 - 211 ' C 

Example 33 

(1 ) Methyl 1 -[4-{4-tert-buty lbenzylQxy)phenyl]-5-oxo-3-pyrrolidinecarboxy late 
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NMR (CDCI3) 5 ppm: 7.51 - 7.33 (m. 6H). 6.98 (d. 2H, J = 9.2 Hz). 5.01 (s. 2H), 4.08 - 3.97 (m, 2H). 3.76 (s. 
3H). 3.54 - 3.18 (m. 1H), 2.91 - 2.80 (m, 2H), 1.32 (s. 9H) 

(2) 1-[4-(4-t0rt-Butylb8nzyloxy)phenylH-hydroxymethyh2-pyrrolidon© 

NMR (CDCI3) 5 ppm: 7.53 - 7.37 (m, 6H). 8.97 (d, 2H. J = 9.2 Hz). 5.00 (s, 2H). 4.01 - 3.53 (m. 4H), 2.78 
-2.31 (m. 3H). 2.08 (b, 1H). 1.32 (s, 9H) 

(3) Methyl 4-[1 -[4-{4-tert-butylbenzyloxy)phenyl]-2-pyrTolidon-4-yl]methoxybenzoate, m.p. 1 36 - 
139* C 

(4) 4-[1-[4-(4-tert-ButyIbenzyloxy)phenyl>2-pyrrolidon-4-yl]methoxyben2oic acid. m.p. 280* C 
(decomposed) 

NMR (DMSO-de) 6 ppm: 7.87 (d, 2H. J = 8.6 Hz), 7.54 (d. 2H. J = 9.0 Hz). 7.37 (s. 4H). 7.04 - 6.86 (m, 
4H), 5.04 (s. 2H). 4.11 - 3.60 (m. 4H). 3.05 - 2.25 (m, 3H). 1.28 (s, 9H) 

Example 34 

(1 ) Methyl 4-[1-(4-hydroxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate 

Methyl 4-[1-(4-benzyloxyphenyI)-2-pyrrolidon-4-yl]methoxybenzoate (2.00 g) is dissolved in a mixed solvent 
of chloroform (50 ml) and methanol (20 ml), and thereto is added 10 % palladium-carbon (0.2 g). The 
mixture is stirred at room temperature at atmospheric pressure under hydrogen atmosphere for 22 hours. 
The catalyst is removed by filtration and the filtrate is concentrated under reduced pressure. The residue is 
crystallized from 50 % aqueous methanol (about 20 ml) to give the desired product (1.50 g), m.p. 141 - 
144* C. 

(2) 4-[1-(4-HydroxyphenyI)«2-pyrrolidon-4-yl]m©thoxybenzoic acid is obtained In the same manner as 
in Example 1-(5). m.p. 246 - 249* C. 

Using the suitable starting materials, the compounds of the following Examples 35 - 42 are obtained in 
the same manner as in Example 1. 



Example 35 

(1) Methyl 4-[1-(4-chlorophenyl)-2-pyrrolidon-4-yl]methoxyclnnamate, m.p. 137 - 138*0 

(2) 4-[1-(4-Chlorophenyl)-2-pyrrolidon-4-yl]methoxycinnamic acid, m.p. 206 - 207* C 

Example 36 

(1) Methyl 4-[1-(4-chlorophenyl)-2-pyrrolidon-4-ylImethoxy-a-methylcinnamate, m.p. 156 - 158*0 

(2) 4-[1-(4-Ohlorophenyl)-2-pyn'olldon-4-yl]methoxy-a-methylcinnamic acid, m.p. 193 - 194*0 

Example 37 

(1) Methyl 3-[4-[1-(4-chlorophenyl)-2-pyrrolidon-4-yl]methoxy]phenyIpropionate, m.p. 113-115*0 

(2) 3-[4-[1-(4-Chlorophenyl)-2-pyrroIldon-4-yl]methoxy)phenylpropIonic acid. m.p. 122-123*0 

Example 38 

(1) Methyl 3-[4-[1-(4-chlorophenyl)-2-pyrrolldon-4- yl]methoxy]phenyl-2-methylpropionate 

NMR (ODCI3) a ppm: 7.59 (d. 2H. J = 9.23 Hz), 7.31 (d, 2H. J = 9.45 Hz), 7.08 (d, 2H. J = 8.79 Hz). 6.80 
(d. 2H, J = 8.79 Hz), 4.03 - 3.81 (m. 4H). 3.63 (s. 3H). 3.00 -2.46 (m. 6H). 1.13 (d, 3H. J = 6.6 Hz) 

(2) 3-[4-[1-(4-OhIorophenyl)-2-pyn^oiidon-4-yl]methoxy]phenyl-2-methylpropionic acid. m.p. 95-97*0 

Example 39 

(1) Methyl 2-[1-(4-chIorophenyl)-2-pyrrondon-4-yl]methoxybenzoate 

NMR (CDCIa) 5 ppm: 7.84 - 7.75 (m, 1H). 7.61 (d. 2H. J = 9.23 Hz). 7.36 - 7.26 (m, 3H), 7.09 - 6.91 (m, 
2H). 4.14 - 3.94 (m. 4H). 3.83 (s. 3H). 3.10 - 2.63 (m. 3H) 

(2) 2-[1-(4-Chloropheny!)-2-pyrro!ldon-4-yl]methoxybenzoic acid, m.p. 155-156*0 

Example 40 
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(4) Methyl 3-[1-(4-chlorophenyl)-2-pyrrolidon-4-yI]nnethoxybenzoate 

NMR (CDCI3) B ppm: 7.71 - 7.04 (m, 8H), 4.12 - 3.57 (m. 7H), 3.14 - 2.36 (m, 3H) 

(5) 3-[1-(4-Chlorophenyl)-2-pyrrolidon-4-yI]methoxybenzoic acid. m.p. 156 - 158' C 

Example 41 

(1) 1-(4-Chlorobenzyl)-5-oxo-3-pyrrolidinecarboxylic acid, m.p. 148 - 150 " C 

(2) Methyl 1-(4-ch!oroben^yI)-5-oxo-3-pyrrolldjne carboxylate 

NMR (CDCI3) 5 ppm: 7,37 - 7.11 (m. 4H). 4.42 (s. 2H). 3.71 (s. 3H). 3.51 - 3.06 (m. 3H). 2.77 - 2.67 (m, 2H) 

(3) 1 -(4-Chloroben2yl)-4-hydroxymethyl-2-pyrrolldone 

NMR (CDCI3) B ppm: 7.36 - 7.11 (m. 4H). 4.40 (s, 2H), 3.62 - 3,01 (m. 4H), 2.77 - 1.67 (m. 4H) 

(4) Methyl 4-[1-(4-chlorobenzyl)-2-pyiTolidon-4-yl]methoxybenzoate 

NMR (CDCIa) 5 ppm: 7.96 (d. 2H. J = 9.0 Hz), 7.36 -7.12 (m. 4H), 6.83 (d. 2H. J = 9.0 Hz). 4.43 (s. 2H). 
3.99 -3.88 (m. 5H). 3.60 - 3.1 1 (m, 2H), 2.96 - 2.24 (m. 3H) 

(5) 4-[1-(4-Chloroben2yl)-2-pyrrolldon-4-yl]methoxybenzoic acid, m.p. 180 - 183* C 

Example 42 

(1 ) 1 •(3.5-DI-tert-buty l-4-hydroxyphenyl)-5-oxo-3-pyrrolidineQarboxyIic add 

NMR (DMSO-de) 5 ppm: 7,28 (s, 2H), 6.88 (s. 1H), 4.00 - 3.91 (m, 2H), 3.54 - 3.19 (m. 1H). 2.71 - 2.62 (m. 

2H). 1.37 (s. 18H) 

(2) Methyl 1 -(3,5-dl-tert-buty l-4-hydroxyphenyl)-5-oxo-3-pyrrolidinecarboxylate 

NMR (CDCI3) 8 ppm: 7.28 (s, 2H). 5.15 (s, 1H). 4.08 - 3.97 (m. 2H), 3.77 (s, 3H). 3.53 - 3.18 {m, 1H). 2.90 
-2.80 (m, 2H), 1.44(s. 18H) 

(3) 1-(3,5-Di-tert-butyl-4-hydroxyphenyl)-4- hydroxymethyl-2-pyrrolidone 

NMR (CDCI3) B ppm: 7.31 (s. 2H), 5.15 (s. 1H), 4.02 - 3.50 (m. 4H), 2.77 - 2.30 (m. 4H). 1.43 (s, 18H) 

(4) Methyl 4-[1 -(3,5-dl-tert-butyl-4-hydroxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate 

NMR (CDCI3) B ppm: 7.98 (d. 2H. J = 8.9 Hz), 7.33 (s, 2H), 6.92 (d, 2H. J = 8.9 Hz). 5.15 (s. 1H), 4.12 - 
3.62 (m, 7H). 3.06 - 2.43 (m. 3H). 1.44 (s, 18H) 

(5) 4-[1-(3,5-DI-tert-butyI-4-hydroxyphenyl)-2-pyrroIldon-4-yl]methoxybenzoic acid. m.p. 214 - 217* C 
(decomposed) 

Using the suitable starting materials, the compounds of the foliowing Example 43 are obtained in the 
same manner as in Example 23. 



Example 43 

(1) 1-(4-Chlorophenyl)-6-oxo-3-piperidinecarboxylic acid, m.p. 184-187*0 

(2) 1 -(4-Chlorophenyl)-5-hydroxymethyl-2-piperidone 

NMR (CDCI3) B ppm: 7.40 - 7.13 (m, 4H), 3.81 - 3.36 (m. 4H). 2.94 - 1,48 (m, 6H) 

(3) Methyl 4-[1-{4-chlorophenyl)-2-piperidon-5-yl]methoxybenzoate, m.p. 148 - 150* C 

(4) 4-[1-(4-Chlorophenyl)-2-piperldon-5-yl]methoxybenzoic acid, m.p, 195 - 197* C 

Example 44 



(1 ) 1 -(4-Chloropheny l)-4-cyanomethy l-2-pyrrolidone 

1-(4-ChIorophenyl)-4-hydroxymethyi-2-pyrrolidone (6.00 g) is dissolved in methylene chloride (60 ml) 
and the mixture is cooled with ice. Thereto are added dropwise methanesulfonyl chloride (2.88 ml) and 
triethylamine (7.36 ml) severally and the mixture is stirred at room temperature for 26 hours. The reaction 
mixture is concentrated under reduced pressure and water is added to the residue. The precipitate is 
crushed, collected by filtration, washed with water and n-hexane and dried to give a mesylate compound 
(8.03 g) as powder. 

Subsequently, this mesylate compound Is dissolved in DMF (40 ml) and thereto is added sodium 
cyanide (1.56 g) and the mixture is heated with stirring at 100* C for 22 hours. After cooling, the reaction 
mixture is diluted with ethyl acetate (100 mi), washed with water three times and concentrated under 
reduced pressure. To the residue is added about 20 % aqueous methanol (30 ml) and the resulting crystal 



25 



EP 0 393 607 A2 



Is collected by filtration to give the desired product (5.20 g), m.p. 92 - 94* C. 



(2) Methyl 1-(4-chlorophenyl)-5-oxopyrroIidln-3-ylacetic acid 

5 

1-(4-Ch!orophenyl)-4-cyanomethy!-2-pyrrolidone (5.00 g) and sodium hydroxide (2.56 g) are refluxed in 
a mixed solvent of ethanol (2.5 ml) and water (15 ml) for 8 hours. The reaction mixture is concentrated 
under reduced pressure and the residue is dissloved again In water. The aqueous solution is washed with 
diethyl ether, neutralized with cone, hydrochloric acid and extracted with methylene chloride (80 ml) twice. 
70 The extract is dried over magnesium sulfate and concentrated under reduced pressure to give an oily 
product. 

This oily product is dissolved in absolute methanol (100 ml) and thereto is added sulfuric acid (0.11 ml) 
and the mixture is refluxed for 15 hours. The reaction mixture is concentrated under reduced pressure and 
to the residue is added ethyl acetate (100 ml), washed successively with aqueous sodium hydrogen 
75 carbonate solution and water. The mixture is dried over magnesium sulfate and concentrated under reduced 
pressure to give the desired product (5.36 g). m.p. 63-67* C. 



(3) 1 -(4-Chloropheny l)-4-(2-hydroxy ethy l)-2-pyrrolldone 

Using methyl l-(4-chlorophenyl)-5-oxopyrrolidin-3-y!acetate (5.20 g) as a starting material, the desired 
product (4.24 g) is obtained in the same manner as In Example 1-(3) as oil. 

NMR (CDCI3) 5 ppm: 7.53 (d. 2H, J = 9.0 Hz). 7.31 (d. 2H, J = 9.0 Hz), 4.05 - 3.45 (m. 4H). 2.91 - 2.15 (m. 
3H), 1.89-1.69 (m.3H) 



(4) Methyl 4-[2-[1-(4-chiorophenyl)-2-pyrro!idon-4-yl]ethoxy]benzoate 

Using 1-(4-chlorophenyl)-4-(2-hydroxyethyl)-2- pyrrolidone (4.23 g) as a starting material, the desired 
30 product (5.44 g) Is obtained in the same manner as in Example 1-(4). m.p. 126 - 128* C. 



(5) 4-[2-[1-(4-Chlorophenyl)-2-pyrrolidon-4-yl]ethoxy]benzoic acid 

35 Using methyl 4-[2-[1-(4-chlorophenyl)-2-pyrrolldon-4-yl]ehtoxy]benzoate (5.20 g) as a starting material, 
the desired product (5.13 g) is obtained in the same manner as in Example 1-(5). m.p. 228 - 229 * C. 



Example 45 

40 

(1) Ethyl 1-(3,4-methylenedioxyphenoxyacetyl)piperidine-4-carboxylate 

3,4-Methylenedioxyphenoxyacetic acid (3.50 g) is suspended in carbon tetrachloride (8 ml) and thereto 
45 is added thionyl chloride (1.93 ml) and the mixture is refluxed for 1.5 hour. The reaction mixture is 
concentrated under reduced pressure to give an acid chloride. Ethyl isonipecotate (2.72 ml) and 
triethylamine (7.41 ml) are dissolved in THF (30 ml) and thereto is added above acid chloride under Ice- 
cooling and the mixture Is stirred at room temperature for 19 hours. The reaction mixture is concentrated 
under reduced pressure and after adding water and ethyl acetate to the residue, the mixture is separated 
60 into layers. The organic layer is washed with water three times, dried over magnesium sulfate and 
concentrated under reduced pressure to give the desired product (6.58 g) as oil. 

NMR (CDCb) B ppm: 6.68 (d. 1H. J = 8.6 Hz). 6.53 (d. 1H, J = 2.2 Hz). 6.42 - 6.29 (m. 1H). 5.91 (s, 2H). 
4.60 (s. 2H). 4.42 - 3.85 (m. 4H), 3.31 - 2,77 (m, 2H), 2.67 -2.40 (m, 1H). 2.07 - 1.52 (m, 4H). 1.25 (t, 3H. J 
= 7.1 Hz) 

55 

(2) 1-[2-(3.4-Methylenedioxyphenoxy)ethyl3-4-hydroxymethylplperidine 
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Lithium aluminum liydride (1.81 g) is suspended in THF (60 ml) under ice-cooling and thereto is added 
dropwise a solution of ethyl 1-(3,4-methylenedioxyphenoxyacetyl)plperidine-4-carboxylate (4.00 g) in THF 
(20 ml). The mixture is stirred at room temperature for 30 minutes, and further stirred under refuxing for 14 
hours. To the reaction mixture are added ethyl acetate and a small amount of IN aqueous sodium 
5 hydroxide solution to decompose the excess reducing agent. The mixture is filtered and the filtrate is 
concentrated under reduced pressure to give the desired product (3.25 g). 

NMR (CDCI3) 5 ppm: 6.69 (d, 1H. J = 8.6 Hz), 6.50 (d, 1H. J = 2.4 Hz). 6.38 - 6.26 (m, 1H), 5,90 (s. 2H). 
4.03 (t, 2H. J = 5.9 Hz). 3.49 (d, 2H. J = 5.1 Hz), 3.09 - 2.97 (m. 2H), 2.76 (t. 2H. J = 5.9 Hz). 2.27 - 2.03 
(m. 2H), 1.84-1.37 (m, 6H) 



(3) Methyl 4-11 -[2-(3.4-methylenedioxyphenoxy)ethyl]piperidin-4-yl]methoxybenzoate 

t-[2-(3.4-Methylenedioxyphenoxy)ethylH-hydroxymethylpiperidine (3.25 g) is dissolved in methylene 
75 chloride (35 ml) and cooled with Ice. Thereto are added methanesuffonyi chloride (1.08 ml) and 
triethylamine (4.84 ml) and the mixture is stirred at room temperature for 14 hours. The mixture is 
cocentrated under reduced pressure, and the residue is dissolved in DMF (15 ml). To the mixture are added 
methyl p-hydroxybenzoate (1.76 g) and potassium carbonate (3.20 g) and the mixture is heated with stirring 
at 100* C for 2 days. After cooling, the reaction mixture is separated Into layers by adding thereto water and 
20 ethyl acetate. The organic layer Is washed with water three times and concentrated under reduced 
pressure. The residue is subjected to silica gel column chromatography and eluted with a mixed solvent of 
chloroform/methanol [4:1 (v/v)] to give the desired product (1 .39 g) as oil. 

NMR (CDCI3) 5 ppm: 7.95 (d. 2H, J = 9.0 Hz), 6.86 (d, 2H, J = 9.0 Hz), 6.67 (d, 1H. J = 8.4 Hz), 6.50 (d. 
1H, J = 2.4 Hz). 6.38 - 6.26 (m. 1H), 5.90 (s, 2H). 4.09 - 3.88 (m, 7H). 3.06 - 1.39 (m. 11H) 



(4) 4-[1 -[2-(3,4-Methylenedioxyphenoxy)ethyl]piperidln-4-yl]methoxybenzolc acid 

Using methyl 4-[1-[2-(3,4-methylenedioxyphenoxy)ethyl]piperidin-4-yl]methoxybenzoate (1.38 g) as a 
30 starting material, the desired product (1.14 g) is obtained in the same manner as in Example 1-(5), m.p. 133 
-136* a 

Using the suitable starting materials, the compounds of the following Examples 46 - 51 are obtained in 
the same manner as In Example 45. 

Example 46 

(1) Ethyl 1-(piperonyloyl)plperldine-4-carboxylate 

NMR (CDCI3) S ppm: 6.96 - 6.74 (m. 3H). 5.99 (s. 2H). 4.28 - 3.90 (m. 4H). 3.20 - 2.89 (m. 2H), 2.75 - 2.42 
40 (m. 1H). 2.04 - 1.60 (m, 4H), 1.26 (t, 3H, J = 7.1 Hz) 

(2) 1 -Piperony l-4-hydroxymethy Iplperidine 

NMR (CDCI3) S ppm: 6.84 (s, 1H), 6.73 (bs, 2H). 5.92 (s. 2H). 3.48 (d. 2H, J = 5.1 Hz). 3.40 (s, 2H). 2.95 
-2.83 (m. 2H). 2.08 - 1.09 (m, 8H) 

(3) Methyl 4-(1-piperonylpiperidin-4-yl)methoxybenzoate 

45 NMR (CDCI3) 5 ppm: 7.95 (d, 2H, J = 9.0 Hz), 6.92 -6.73 (m, 5H), 5.92 (s, 2H), 4.06 - 3.87 (m, 5H). 3.51 ($. 
2H), 2.99 - 1.25 (m,9H) 

(4) 4-(1-Piperonylpiperidln-4-yl)methoxybenzoic acid, m.p. 164- 168* C (decomposed) 

Example 47 

50 

(1) Ethyl 1-(piperonyIoyl)piperidine-3-carboxylate 

NMR (CDCIs) 5 ppm: 6.97 - 6.75 (m, 3H). 5.99 (s. 2H). 4.36 - 3.91 (m, 4H). 3.33 - 2,90 (m. 2H), 2,67 - 2.37 
(m. 1H), 2.24 - 1.53 (m, 4H). 1.24 (t, 3H. J = 7.0 Hz) 

(2) 3-Hydroxymethyl-1-piperonylplperldine 

55 NMR (CDCIs) B ppm: 6.82 (s, IH). 6.73 (bs, 2H). 5,92 (s. 2H), 3.62 - 3.54 (m, 2H), 3.38 (s, 2H). 2.80 - 2.45 
(m. 2H). 2.20- 1.47 (m. 8H) 

(3) Methyl 4-(1-piperonylpiperldin-3-yl)methoxybenzoate 

NMR (CDCI3) 5 ppm: 7.95 (d. 2H. J = 9.0 Hz), 6.92 -6.71 (m, 5H), 5.92 (s, 2H). 3.91 - 3.84 (m. 5H). 3.41 (s. 
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2H), 2.99 - 2.61 (m. 2H). 2.28 - 0.88 (m. 7H) 

(4) 4-(1-Piperonylpipeiidin-3-yl)methoxybenzoic acid, m. p. 213 - 216* C (decomposed) 

Example 48 

(1) Ethyl 1-(3,4-methylenedioxyphenylacetyI)plperidlne-3-carboxy!ate 

NMR (CDCb) 5 ppm: 6.80 - 6.61 (m. 3H), 5.93 (s, 2H). 4.68 - 2.76 (m, 8H). 2.57 - 1.17 (m, 8H) 

(2) 1 -[2-(3,4-Methylenedioxyphenyl)ethyl]-3-hydroxymethylpiperidine 

NMR (CDCI3) S ppm: 6.81 • 6.61 (m. 3H). 5.90 (s, 2H), 3.64 - 3.54 (m. 2H). 2.96 - 1.51 (m. 14H) 

(3) Methyl 4-[1 -t2-{3,4-methylenedioxyphenyl)ethyI]piperidin-3-yl]methoxybenzoate 

NMR (CDCI3) a ppm: 7.97 (d. 2H. J = 9.0 Hz), 6.94 -6.56 (m. 5H), 5.90 (s. 2H). 3.88 (bs. 5H), 3.12 - 2.44 
(m, 6H). 2.24 - 1.54 (m. 6H), 1.34 - 0.91 (b. 1H) 

(4) 4-[H2-(3.4-Methylenedloxyphenyl)ethyl]piperidln-3-yl]methoxybenzoic acid, m.p. 92 - 95* C 

Example 49 

(1) Ethyl 1-(3,4-methylenedioxyphenylacetyl)plperidine-4-carboxylate 

NMR (CDCI3) 6 ppm: 6.81 - 6.60 (m, 3H), 5.93 (s. 2H). 4.47 - 3.37 (m. 6H), 3.24 - 2.33 (m. 3H), 2.07 - 1.00 
(m. 7H) 

(2) 1-[2-(3,4-Methylenedioxyphenyl)ethyl]-4-hydroxymethyIplperjdine 

NMR (CDCIa) 5 ppm: 6.77 - 6.56 (m. 3H), 5.91 (s. 2H). 3.50 (d, 2H. J = 5.3 Hz). 3.07 - 2.41 (m, 6H). 2.14 
-1.15 (m. 8H) 

(3) Methyl 4-[1 -[2-(3,4-methylenedioxypheny l)ethyl]plpeiidin-4-y l]methoxy benzoate 

NMR (CDCI3) 6 ppm: 7.96 (d. 2H, J = 9.0 Hz), 6.93 -6.57 (m. 5H), 5.90 (s. 2H), 4.09 - 3.88 (m. 5H). 3,00 - 
1.78 (m. 12H). 1.62 - 1.22 (b. 1H) 

(4) 4-[1-[2-(3.4-MethylenedioxyphenyI)ethyl]piperldln-4-yl]methoxyben20ic acid, m.p. 113-116*C 

Example 50 

(1) Ethyl 1-(4-tert-butylbenzoyI)piperldine-3-carboxyIate 

NMR (CDCI3) 5 ppm: 7.48 - 7.25 (m, 4H). 4.39 - 3.83 (m. 4H), 3.31 - 2.87 (m, 2H), 2.66 - 2.37 (b. 1H). 1.82 
-1.48 (m, 4H), 1.32 - 1.15 (m, 12H) 

(2) 1 -(4-tert-Butylbenzy l)-3-hydroxymethylpiperldin8 

NMR (CDCI3) 6 ppm: 7.38 - 7.18 (m, 4H). 3.63 - 3.55 (m. 2H), 3.44 (s. 2H). 2.83 - 2.44 (m. 2H). 2,32 - 1.47 
(m, 8H). 1.31 (s, 9H) 

(3) Methyl 4-[1-{4-tert-butylben2yl)plperidin-3-yl]methoxyben2oate 

NMR (CDCI3) B ppm: 7.96 (d. 2H. J = 9.0 Hz), 7.38 -7.16 (m. 4H), 6.87 (d, 2H, J = 9.0 Hz). 3.92 - 3.88 (m, 
5H), 3.49 (bs. 2H). 2.99 - 2.61 (m, 2H). 2.27 - 1,49 (m. 6H), 1.39 - 0.89 (b. 10H) 

(4) 4-[1"(4-tert-Butylbenzyl)piperidin-3-yl]methoxybenzoic acid, m.p. 241 - 244* C (decomposed) 

Example 51 

(1) Ethyl 1-(4-chlorobenzoyl)piperidine-3-carboxylate 

NMR (CDCI3) 5 ppm: 7.36 (bs. 4H), 4.67 - 3.50 (m, 4H). 3.35 - 2.93 (m. 2H), 2.70 - 2.33 (m, 1H), 2.27 - 1.16 
(m. 7H) 

(2) 1 -(4-ChIoroben2yl)-3-hydroxymethy Ipiperidine 

NMR {CDCI3) B ppm: 7.36 - 7.15 (m, 4H), 3.76 - 3.43 (m. 4H), 2.81 - 2.47 (m, 2H). 2.27 - 1.46 (m, 8H) 

(3) Methyl 4-[1-(4-chlorobenzyl)piperldin-3-yl]methoxybenzoate 

NMR (CDCI3) 6 ppm: 7.96 (d. 2H. J = 9.0 Hz), 7.24 (bs. 4H), 6.86 (d. 2H. J = 9.0 Hz), 3.91 - 3.85 (m, 5H), 
3.46 (bs, 2H). 2.98 - 2.53 (m. 2H). 2.25 - 1.48 (m. 6H). 1.36 - 0.80 (m. 1H) 

(4) 4-[1-(4-Chlorobenzyl)piperldin-3-yl]methoxybenzoic acid, m.p. 149 - 151 ' C (decomposed) 

Example 52 



(1 ) 1 -(4-Chloropheny l)-3-hydroxymethy Ipyrrolidine 

Lithium alminum hydride (2.93 g) is suspended in THF (90 ml) under Ice-cooling and thereto is added 
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1-(4-chiorophenyl)-5-oxo-3-pyrrolidinecarboxylic acid (4.63 g) in portions. The mixture is stirred under 
refluxing for 20 hours. Ethyl acetate and a small amount of 1 N aqueous sodium hydroxide solution are 
added to the reaction mixture to decompose the excess reducing agent. The mixture is filtered and the 
filtrate is concentrated under reduced pressure. The residue is subjected to silica gel column chromatog- 
raphy and eluted with a mixed solvent of chloroform/methanol [40:1 (v/v)] to give the desired product (4.00 

g). 

NMR (CDCI3) 5 ppm: 7.14 (d, 2H, J = 8.9 Hz). 6.45 (d. 2H, J = 8.9 Hz). 3.66 (d. 2H. J = 6.4 Hz), 3.49 - 
2.99 (m. 4H). 2.71 - 1.63 (m. 4H) 



(2) Methyl 4-[1-(4-chlorophenyl)pyrrolidin-3-yl]methoxybenzoate 

Using 1-(4-chlorophenyl)-3-hydroxymethyIpyrrolidin9 (3.99 g) as a starting material, the desired product 
(3.78 g) Is obtained in the same manner as in Example 1-(4). 

NMR (CDCI3) 5 ppm: 7.99 (d, 2H, J = 9.0 Hz). 7.16 (d, 2H. J = 9.0 Hz). 6.91 (d. 2H. J = 9.0 Hz), 6.48 (d. 
2H, J = 9.0 Hz). 4.03 (d. 2H. J = 6.6 Hz). 3.88 (s. 3H). 3.61 -2.70 (m. 5H). 2.43 - 1 .82 (m. 2H) 



(3) 4-[1-(4-ChIorophenyl)pyrrolidln-3-yI]methoxy benzoic acid 

Using methyl 4-[1-(4-chlorophenyl)pyn'oIidin-3-yl]methoxybenzoate (3.77 g) as a starting material, the 

desired product (3.20 g) is obtained in the same manner as in Example 1-(5), m.p. 200 - 203 'C 
(decomposed) 



Examples 53 - 56 

Using the suitable starting materials, the compounds of the following Examples 53 - 56 are obtained in 
the same manner as In Example 52. 



Example 53 

(1 ) 1 -(4-tert-Butylphenyl)-3-hydroxymethylpyrrolidlne 

NMR (CDCI3) 5 ppm: 7.26 (d, 2H. J = 8.9 Hz). 6.54 (d, 2H. J = 8.9 Hz). 3.65 (d. 2H, J = 6.4 Hz). 3.51 - 
3.03 (m. 4H), 2.69 - 1.60 (m. 4H). 1.29 (s. 9H) 

(2) Methyl 4-[1-(4-tert-butyIphenyl)pyrrolidln-3-yl]methoxybenzoate. m.p. 103 - 105*0 

(3) 4-[1-(4-tert-Butylphenyl)pyn'olidin-3-yl]methoxybenzoic acid . m.p, 214 - 217* C (decomposed) 

Example 54 

(1) 1-[4-(4-tert-Butylphenoxy)phenyl]-5-oxo-3-pynrolldinecarboxylic acid. m.p. 191 - 193* C 

(2) 1 -[4-(4-tert-Buty Iphenoxy )phenyl]-3-hydroxymethy Ipyrrolidine 

NMR (CDCI3) 5 ppm: 7.28 (d. 2H. J = 8.9 Hz). 7.01 -6.79 (m, 4H), 6.54 (d. 2H, J = 8.9 Hz), 3.69 (d, 2H. J 
= 6.6 Hz). 3.52 - 3.03 (m. 4H), 2.72 - 1.62 (m. 4H), 1 .30 (s. 9H) 

(3) Methyl 4-[1 -[4-(4-tert-buty lphenoxy)phenyl]py rrolidin-3-y l]methoxybenzoate 

NMR (CDCIs) 5 ppm: 7.99 (d, 2H. J = 9.0 Hz). 7.27 (d. 2H. J = 8.8 Hz). 7.02 - 6.79 (m. 6H). 6.55 (d. 2H. J 
= 9.0 Hz), 4.03 (d. 2H, J = 6.8 Hz). 3.88 (s, 3H), 3.61 - 2.70 (m. 5H), 2.43 - 1.73 (m. 2H), 1.29 (s. 9H) 

(4) 4-[l-[4-(4-tert-Butylphenoxy)phenyl]pynrolidin-3-yl]methoxybenzoic acid, m.p. 172 - 175* C 

Example 55 

(1 ) 1 -[4-(4-Chlorophenoxy)phenyl]-3-hydroxymethylpyrrolldine 

NMR (CDCis) 5 ppm: 7.20 (d, 2H. J = 9.1 Hz), 6.98 -6.78 (m, 4H). 6.54 (d, 2H, J = 9.1 Hz). 3.69 (d. 2H. J 
= 6.4 Hz), 3.52 - 3.03 (m, 4H). 2.73 - 1 .60 (m, 4H) 

(2) Methyl 4-[1-[4-(4-chlorophenoxy)phenyl]pyrrolldin-3-yl]methoxybenzoate, m.p. 99 - 103* C 

(3) 4-[1-[4-(4-Chlorophenoxy)phenyl]pynrolidln-3-yl]methoxybenzoic acid hydrochloride 

The same procedure as In Example 1-(5) Is repeated to give 4-[1-[4-(4-chlorophenoxy)phenyl]pyn'olldin-3- 



29 



EP 0 393 607 A2 



yl]methoxybenzoic acid, then followed by converting it to the hydrochloride thereof by a conventional 
method to give the desired product, m.p. 199 - 202* Q (decomposed). 

Example 56 

(1 ) 1 -(4-Chlorophenyl)-3-hydroxymethy Ipiperidine 

NMR (CDCI3) 5 ppm: 7.17 (d, 2H. J - 9,1 Hz). 6.87 (d, 2H. J = 9.1 Hz), 3.73 - 3.37 (m. 4H), 2.87 - 2.43 (m, 
2H), 1.98-1.51 (m. 6H) 

(2) Methyl 4-[1-(4-chlorophenyl)piperidin-3-y!]methoxybenzoate hydrochloride 

The same procedure as in Example 1-(4) is repeated to give methyl 4-[1-(4-chlorophenyl)piperidin-3-yl> 
methoxybenzoate, followed by converting it to the hydrochloride thereof by a conventional method to give 
the desired product. 

NMR (CDCI3) 5 ppm: 8.03 - 7.86 (m. 4H), 7.49 (d. 2H. J = 9.0 Hz), 6.87 (d. 2H. J = 9.0 Hz), 4.05 - 3.54 (m. 
7H). 3.43 - 2.54 (m. 4H). 2.21 - 1.11 (m, 4H) 

(3) 4-[1-(4-Chlorophenyl)plperidin-3-yl]methoxybenzolc acid, m.p. 214 - 217* C (decomposed) 

Example 57 



(1) Methyl 4-[1-(4-methanesulfonyloxyphenyl)-2-pyn'olldon-4-yl]methoxybenzoate 

Methyl 4-[1-(4-hydroxyphenyl)-2-pyrroIidon-4-yl]methoxybenzoate (1.50 g) Is suspended In methylene 

chloride (15 ml) and thereto are added dropwise methanesulfonyl chloride (0.68 ml) and triethylamine (1.82 
ml) with stimng under ice-cooling. Further, the mixture is stirred at room temperature for 19 hours. The 
reaction mixture is concentrated under reduced pressure and ethyl acetate (80 ml) is added to the residue. 
The mixture is washed with water three times, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to give the desired product (1.79 g) as crystal, m.p. Ill - 113* C. 



(2) 4-[1-(4-Methanesulfonyloxyphenyl)-2-pynrolldon-4-yl]methoxybenzolc acid 

Methyl 4-Il-(4-methanesulfonyloxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate (1.78 g) Is dissolved in 
dioxane (20 ml) and thereto is added a solution of sodium hydroxide (0.34 g) in water (5 ml). The mixture is 
stirred at room temperature for 16 hours. After adding cone, hydrochloric acid (about 0.7 ml), the reaction 
mixture is concentrated under reduced pressure. Water is added to the resulting residue and the precipitate 
Is collected by filtration, washed with water and recrystallized from about 15 % aqueous methanol to give 
the desired product (1.43 g). m.p. 199 - 201 * C. 



Examples 58 - 62 

Using the suitable starting materials, the compounds of the following Examples 58 - 62 are obtained In 
the same manner as in Example 57. 



Example 58 

(1) Methyl 4-[1-(4-ethanesulfonyIoxyphenyl)-2-pyrrolidon-4-yl]methoxyben2oate, m.p. 100 - 101.5* C 

(2) 4-[1-(4-ahanesulfonyloxyphenyl)-2-pyrroIidon-4-yl]methoxybenzoic acid, m.p. 210 - 211 ' C 

Example 59 

(1) Methyl 4-[1-(4-n-propanesulfonyloxyphenyl)-2-pyrrolldon-4-yl]methoxybenzoate, m.p. 107 - 109* C 

(2) 4-[1-(4-n-PropanesuIfonyloxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid. m.p. 197 - 199* C 

Example 60 

(1 ) Methyl 4-[1 -(4-n-butanesulfonyloxypheny l)-2-pyrrolidon-4-y IJmethoxybenzoate 
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NMR (CDCI3) 5 ppm: 7.99 (d. 2H, J = 9.0 Hz). 7.67 (d. 2H, J = 9.2 Hz), 7.28 (d, 2H, J = 9.2 Hz). 6.91 (d, 
2H. J = 9.1 Hz). 4.30 - 3.74 (m, 7H), 3.31 - 2.49 (m, 5H). 2.12 - 1.79 (m, 2H). 1.71 - 1.31 (m. 2H). 0.97 (t, 
3H, J = 7.0 Hz) 

(2) 4-[1-(4-n-Butanesulfonyloxyphenyl)-2-pyrrolldon-4-yl]methoxybenzolc acid, m.p. 185 - 187* C 
Example 61 

(1) Methyl 4-[1-(4-benzenesulfonyloxyphenyl)-2-pyrrolidon-4-yl]methoxyb0nzoate 

NMR (CDCI3) a ppm: 8.04 - 7.43 (m, 9H), 7.02 - 6.85 (m, 4H), 4.16 - 3.69 (m, 7H), 3.15 • 2.35 (m, 3H) 

(2) 4-[1-(4-Benzenesulfonyloxyphenyl)-2-pyrrolidon-4-yl]methoxybenzolc acid, m.p. 198 • 198* C 

Example 62 

(1 ) Methyl 4-[1 -[4-(4-chlorobenzenesulfonyl)oxyphenyl]-2-py rrolidon-4-yI]methoxybenzoate 

NMR (CDCIg) 5 ppm: 8.04 - 7.94 (d, 2H, J = 9.0 Hz). 7,80 - 7.43 (m, 6H), 7.03 - 6.85 (m. 4H), 4.16 - 3.71 
(m. 7H). 3.15-2.36 (m, 3H) 

(2) 4-[1-[4-{4-Chlorobenzenesulfonyl)oxyphenyl]-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 197 - 
199* C 

Examples 63 - 69 

Using the suitable starting materials, the compounds of the following Examples 63 - 69 are obtained in 
the same manner as in Example 1. 



Example 63 

(1) 1-(4-lsobutyrylamlnophenyl)-5-oxo-3-pyn'olidin0carboxyiic add, m.p. 203 - 206* C 

(2) Methyl 1-{4-lsobutyrylam!nophenyl)-5-oxo-3-pyrrolidlnecarboxyiate, m.p. 143 - 145* C 

(3) 1-(4-lsobutyrylamlnopheny!)-4-hydroxymethyl-2-pyrrolidone, m.p. 157 - 159* C 

(4) Methyl 4-[1-(4-isobutyrylaminophenyl)-2-pyrrolldon-4-yl]methoxybenzoate, m.p. 175 - 177*0 

(5) 4-[1-(4-lsobutyryIaminophenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 245 - 246* C 

Example 64 

(1) 1-(4-Pivaloylaminophenyl)-5-oxo-3-pyrrolldinecarboxylic acid 

NMR (DMSO-ds) B ppm: 9.17 (bs. 1H), 7.70 - 7.47 (m. 4H), 4.04 - 3.95 (m. 2H). 3.52 - 3.18 (m. 1H). 2.72 (d. 
2H. J = 8.1 Hz). 122(s,9H) 

(2) Methyl 1-(4-pivaloylaminophenyl)-5-oxo-3-pyrrolidlnecarboxylate, m.p, 154.4 - 157* C 

(3) 1-(4-PivaIoylaminophenyI)-4-hydroxymethyl-2-pyrrolldon0, m.p. 198 - 201 * C 

(4) Methyl 4-[1 -(4-plvaloy laminophenyl)-2-py rrolidon-4-y l]methoxy benzoate 

NMR (CDCI3) 5 ppm: 9.08 (bs, 1H). 7.92 (d. 2H. J « 9.0 Hz). 7.72 - 7.48 (m, 4H), 7.02 (d, 2H, J = 9.0 Hz), 
4.18 - 3.65 (m, 7H). 3.06 - 2.32 (m. 3H), 1.24 (s. 9H) 

(5) 4-[1-{4-Plvaloylaminophenyl)-2-pyrrolldon-4-yl]methoxyb©nzoic acid, m.p. 264 - 266* C 

Example 65 

(1) 1-(4-Acetylaminophenyl)-5-oxo-3-pynrolidlnecarboxyllc acid 

NMR (DMSO-ds) B ppm: 9.89 (bs, 1H). 7.56 (s, 4H), 4.03 - 3.93 (m, 2H). 3.51 - 3.18 (m, 1H). 2.77 - 2.67 (m. 

2H), 2.03 (s. 3H) 

(2) Methyl 1-(4-acetylaminophenyl)-5-oxo-3-pyrrolidlnecarboxylate 

NMR (DMSO-ds) B ppm: 9.82 (bs, 1H). 7.67 - 7.45 (m, 4H), 4.07 - 3.97 (m, 2H). 3.70 • 3.21 (m, 4H), 2.76 (d. 
2H. J = 7.7 Hz), 2.04 (s. 3H) 

(3) 1-(4-Acetylaminophenyl)-4-hydroxymethyl-2-pyrrolidone. m.p. 159- 162*0 

(4) Methyl 4-[1-(4-acetylamlnophenyl)-2-pynrolldon-4-yl]methoxybenzoate, m.p. 177 - 180* 0 

(5) 4-[1-(4-Acetylamlnophenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 240.5 • 242.5* C 

Example 66 
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(1) 1-(4-Ben2oylaminophenyl)-5-oxo-3-pyrrolidlnecarboxync acid 

NMR (DMSO-ds) 5 ppm: 8.02 - 7.46 (m, 10H), 4.07 -3.98 (m. 2H), 3.54 - 3.20 (m. 1H). 2.79 - 2.69 (m. 2H) 

(2) Methyl 1-(4-ben2oylaminophenyl)-5-oxo-3-pynrolidlnecarboxylate. m.p. 191 - 194*C 

(3) 1 -(4-BenzoylaminophenylH-hydroxymethy l-2-pyrrolidone 

NMR (DMSO-ds) 5 ppm: 8.02 - 7.43 (m. 10H), 5.25 -4.29 (b. 1H). 4.14 - 3.00 (m. 4H). 2.87 - 2.12 (m, 3H) 

(4) Methyl 4-[1-(4-benzoylaminophenyl)-2-pyrrolldon-4-yl]methoxyb8nzoate. m.p. 236 - 238* C 

(5) 4-[1-(4-BenzoylaminophenyI)-2-pyiTolidon-4-yl]methoxyb8n20ic acid, m.p. 271 - 274* C 

Exampie 67 

(1) 1-(2.4-Dimethoxyphenyl)-5-oxo-3-pyrrondinecarboxyl}c add, m.p. 183.5 - 185* C 

(2) Methyl 1-(2,4-dimethoxyphenyl)-5-oxi>3-pyrrolidlnecarboxylate 

NMR (CDCb) a ppm: 7.14 (d. 1H. J = 9.2 Hz). 6.57 -6.44 (m. 2H). 3.94 - 3.77 (m, 11H). 3.57 - 3.21 (m. 1H). 
2.87 - 2.76 (m. 2H) 

(3) 1 -(2.4-Dim8thoxyph8nyl)-4-hydroxymethyl-2-pyrrolidone 

NMR (CDCI3) 5 ppm: 7.10 (d. 1H. J = 9.2 Hz), 6.54 - 6.41 (m, 2H), 3.88 - 3.41 (m. 10H). 2.99 - 2.16 (m. 4H) 

(4) Methyl 4-[1 -{2.4-dimethoxyphenyl)-2-pyrTolldon-4-yl]methoxybenzoate 

NMR (CDCI3) a ppm: 8.00 (d. 2H, J = 9.0 Hz). 7.13 (d. 1H. J = 9.2 Hz). 6.93 (d. 2H. J = 9.0 Hz). 6.55 - 
6.42 (m. 2H). 4.10 (d, 2H. J = 6.6 Hz). 3.89 - 3.57 (m, 11H). 3.12 - 2^6 (m. 3H) 

(5) 4-(1-{2.4-Dimethoxyphenyl)-2-pyrrolidon-4-yl]methoxybenzolc add, m.p. 198 - 200* C 

Example 68 

(1) 1-{3,4-Dimethoxyphenyl)-5-oxo-3-pyrrolidlnecarboxylic acid, m.p. 194 - 195.5* C 

(2) Methyl 1-(3.4-dimethoxyphenyl)-5-oxo-3-pyrroIldinecarboxylate 

NMR (CDCIa) 5 ppm: 7.44 (bs. 1H), 6.84 (d. 2H. J = 1.3 Hz). 4.09 - 3.78 (m. 11H), 3.55 - 3.19 (m. 1H), 2.93 
-2.82 (m, 2H) 

(3) 1 -(3,4-Dimethoxyphenyl)-4-hydroxymethyI-2-pyrrolldone 

NMR (CDCI3) a ppm: 7.46 (s, 1H). 6.97 - 6.77 (m. 2H), 4.03 - 3.50 (m, 10H). 2.87 - 1.93 (m, 4H) 

(4) Methyl 4-[1-(3,4-dimethoxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 145.5 - 147.5C 

(5) 4-[1-(3,4-Dimethoxyphenyl)-2-pyiToIidon-4-yI]methoxyben20ic acid, m.p. 181-182*0 

Example 69 

(1) 1-(2,5-Dlmethoxyph8nyl)-5-oxo-3-pyrrolldlnecarboxyllc acid 

NMR (CDCI3) a ppm: 6.84 (s. 3H), 3.97 (d. 2H, J = 7.3 Hz). 3.78 (s. 3H). 3.75 (s. 3H). 3.60 - 3.25 (m. 1H). 
2.93 - 2.82 (m. 2H) 

(2) Methyl 1-(2,5-dimethoxyphenyl)-5-oxo-3-pyrrolldlnecarboxylate 

NMR (CDCI3) a ppm: 6.85 (s. 3H), 3.95 (d. 2H. J = 7.0 Hz). 3.77 (bs. 9H), 3.60 - 3.24 (m. 1H). 2.89 - 2.77 
(m, 2H) 

(3) 1 -(2.5-Dimethoxypheny l)-4-hydroxymethy l-2-py rrolldone 

NMR (CDCI3) a ppm: 6.97 - 6.72 (m, 3H). 3.98 - 3.51 (m, 10H). 2.85 - 1 .78 (m. 4H) 

(4) Methyl 4-[1-{2.5-dlmethoxyphenyl)-2-pyrrolldon-4-yl]methoxybenzoate 

NMR (CDCI3) a ppm: 8.00 (d. 2H. J = 8.8 Hz), 6.98 -6,84 (m, 5H), 4.10 (d. 2H, J = 6.4 Hz). 4.00 - 3.63 (m. 
11 H). 3.15-2.29 (m. 3H) 

(5) 4-[1-(2.5-Dlmethoxyphenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid, m.p. 168 - 169.5 *0 

Exampie 70 

(1) Methyl 4-[1-(4-aminophenyl)-2-pyrroildon-4-yl]methoxyben2oate 

Methyl 4-[1-{4-acetylaminophenyl)-2-pyrrolidon-4-yl]methoxybenzoate (1.70 9) is dissolved in methanol (30 
ml) and thereto is added cone, sulfuric acid (0.24 mi). The mixture Is stirred under refiuxing for 23 hours. 
Subsequently, the reaction solution Is concentrated under reduced pressure, and water and the neutraliza- 
tion amount of sodium hydrogen carbonate are added to the resulting residue. The precipitated crystal Is 
collected by filtration and washed with water to give the desired product (1.47 g). m.p. 136 - 138* 0. 

(2) 4-[1-(4-AminophenyI)-2-pyrrolldon-4-yl]methoxybenzolc acid is obtained In the same manner as In 
Example 1-(5), m.p. 204 - 207* C. 
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Example 71 - 73 

Using the suitable starting materials, the compounds of the following Examples 71 - 73 are obtained in 
the same manner as in Example 27-(3)-(6). 



Example 71 

(1) Methyl 1-(4-allyloxyphenyl)-5-oxo-3-pynroIidinecarboxylate, m.p. 62.5 - 64.5* C 

(2) 1-(4-AllyloxyphenyiH-hydroxymethyl-2-pyrrolidone, m.p. 79 - 81 ' C 

(3) Methyl 4-[1-(4-allyloxyphenyl)-2-pyn'olidon-4-yI]methoxybenzoate, m.p. 83 - 84* C 

(4) 4-[1-(4-Allyioxyphenyl)-2-pyrroIidon-4-yl]methoxybenzoic acid. m.p. 180-181.5*0 

Example 72 

(1) Methyl 1-(4-methallyIoxyphenyI)-5-oxo-3- pyrrolidinecarboxylate, m.p. 58 - 61 *C 

(2) 1 -(4-MethaIlyloxypheny l)-4-hydroxymethy l-2-pyrrolidone 

NMR (CDCI3) S ppm: 7.47 (d, 2H, J = 9.0 Hz), 6.90 (d, 2H, J = 9.0 Hz), 5.02 (d, 2H. J «= 8.8 Hz). 4.41 (s. 
2H), 4.01 - 3.53 (m. 4H), 2.88 - 2.21 (m. 3H). 2.13 - 1.91 (b, 1H). 1.81 (s. 3H) 

(3) Methyl 4-[1-(4-methallyloxyphenyl)-2-pynrolidon-4-yi]methoxybenzoate, m.p. 99 - 100* C 

(4) 4-[1-(4-MethalIyioxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 192 - 194* C 

Example 73 

(1) Methyl 1-[4-(2-benzyloxyethoxy)phenyl]-5-oxo-3-pyn'olldlnecarboxylate 

NMR (CDCI3) 5 ppm: 7.51 - 7.28 (m, 7H), 6.91 (d. 2H. J = 9.2 Hz). 4.62 (s, 2H). 4.19 - 3.63 (m. 9H), 3.54 
-3.18 (m, 1H), 2.92 - 2.81 (m. 2H) 

(2) 1 -[4-(2-Benzyloxyethoxy)phenylH-hydroxymethyl-2-pyn'olidone 

NMR (CDCI3) a ppm: 7.47 (d, 2H, J = 9.0 Hz). 7.33 (bs. 5H). 6.90 (d, 2H, J = 9.0 Hz), 4.62 (s, 2H), 4.18 
-3.50 (m. 8H). 2.89 - 1 .98 (m. 4H) 

(3) Methyl 4'*[1-[4-(2-benzyloxyethoxy)phenyI]-2-pyrrolidon-4-yI]methoxybenzoate, m.p. 86-89*0 

(4) 4-[1-t4-(2-BenzyIoxyethoxy)phenyl]-2-pyrrolidon-4-yl]methoxybenzoic acid, m.p. 143 - 144* 0 

Example 74 

(1 ) Methyl 4-[1-[4-(2-hydroxyethoxy)phenyl]-2-pyrroIidon-4-yl]methoxybenzoate 

Using methyl 4-[1-[4-(2-benzyloxyethoxy)phenyl]-2-pyrrolldon-4-yl]methoxybenzoate (13.0 g) as a starting 
material, the desired product (9.38 g) is obtained in the same manner as in Example 34-(1), m.p. 129 - 
131*0. 

(2) 4-[1-[4-(2-Hydroxyethoxy)pheny!]-2-pyn'Olidon-4-yllmethoxybenzoic acid is obtained in the same 
manner as In Example 1-(5), m.p. 207 - 209* 0. 

Example 75 

(1) Methyl 4-[1-(4-lsobutoxyphenyl)-2-pyn'olidon-4-yl]methoxybenzoate , 

Methyl 4-[1-(4-hydroxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate (2.00 g), Isobutyl bromide (2.58 ml) and 
potassium carbonate (3.24 g) are dissolved and suspended in dimethylformamide (20 ml) and the mixture is 
heated with stirring at 80*0 for 24 hours. The solvent is distilled off under reduced pressure and water is 
added to the resulting residue. The resulting precipitate is collected by filtration and recrystallized from 
about 20 % aqueous methanol to give the desired product (2.11 g), m.p. 117.5 -118.5* 0. 

(2) 4-[1-(4-lsobutoxyphenyl)-2-pyn'oiidon-4-yI]methoxybenzoic acid is obtained in the same manner 
as in Example 1-(5), m.p. 203 - 204.5* C. 

Examples 76 • 81 

Using the suitable starting materials, the compounds of the following Examples 76 - 81 are obtained in 
the same manner as in Example 75. 
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Example 76 



(1) Methyl 4-[1-(4-lsopentyloxyphenyl)-2-pyrroliclon-4-yl]methoxybenzoate, m.p. 114 - 115* C 

(2) 4-[1-(4-lsop8ntyloxyphenyl)-2-pyrrolldon-4-yl]methoxyb8n20ic acid, m.p. 197.5 - 198.5* C 



Example 77 



(1) Methyl 4-[1-(4-n-pentyIoxyphenyl)-2-pyrrolidon-4-yl]methoxyben2oate. m.p. 112.5 - 114* C 

(2) 4-[1-(4-n-Pentyloxyphenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid, m.p. 190 - 191 *C 

Example 78 

(1) Methyl 4-[1-{4-n-hexyloxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 108.5 • 109.5* C 

(2) 4-[1-(4-n-Hexyloxyphenyl)-2-pyiTOiidon-4-yl]methoxyben2oic acid. m.p. 193 - 194* C 

Example 79 

(1) Methyl 4-[1-[4-(4-methoxybenzylcxy)phenyl]-2-pyrrolidon-4-yl]methoxybenzoate, m.p. 114 - 
115.5* C 

(2) 4-[1-t4-(4-Methoxybenzyloxy)phenyl]-2-pyrrolldon-4-yl]methoxybenzolc add, m.p. 207.5 - 208,5* C 
Example 80 



(1) Methyl 4-[1-(4-cyclopentyloxyphenyl)-2- pyrro!idon-4-yl]methoxybenzoate, m.p. 110-111*0 

(2) 4-[1-(4-CycIopentyloxyphenyl)-2-pyrroiidon-4-yl]methoxybenzoic acid, m.p. 194.5 - 196*C 



Example 81 



(1) Methyl 4-[1-(4-cyclohexylmethoxyphenyl)-2-pyrrolidon-4-yl]methoxyben2oate, m.p. 155- 156.5* C 

(2) 4-I1-(4-Cyclohexylmethoxyphenyl]h2-pyrrolidon-4-yl]methoxybenzolc acid, m.p. 220 - 222* C 



Example 82 



(1 ) Methyl 4-[1 -[4-(2-methanesulfonyloxyethoxy)phenyl]-2-pyiTOlidon-4-yI]methoxybenzoate 
Methyl 4-[1-[4-(2-hydroxyethoxy)phenyI]-2-pyrrolldon-4-yl]methoxyben2oate (3.00 g) is dissolved In 
methylene chloride (30 ml) and the mixture is cooled with ice. Thereto are added methanesulfonyl chloride 
(0.90 ml) and triethylamine (2.16 ml) severally and the mixture is stirred at room temperature for 16 hours. 
The reaction mixture is concentrated under reduced pressure and ethyl acetate (60 ml) is added to the 
residue. The mixture is washed with water three times, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue is subjected to silica gel column chromatography and 
eiuted with chloroform to give the desired product (3.39 g) as powder. 



Analysis Caic'd for C22H25NO8S (M.W.: 
463.509): 



Found: 



C: 57.01 %, H: 5.44 %. N: 3.02 % 
C: 56.86 %, H: 5.48 %, N: 2.78 % 



(2) Methyl 4-[1 -[4-[2-(1 -imida20lyl)ethoxy]pheny l]-2-pyn'olidon-4-yl]methoxybenzoate 
Imidazole (0.53 g) is dissolved In dimethylformamide (2.5 ml) and purged with nitrogen gas. Thereto is 
added 60 % sodium hydride (0.31 g) and the mixture is heated with stin-ing at 80'C for 20 minutes. The 
reaction mixture Is cooled to room temperature and thereto is added a solution of methyl 4-[1-[4-(2- 
methanesuIfonyloxyethoxy)phenyl]-2-pyrrolldon-4-yl]methoxybenzoate (3.35 g) in dimethylformamide (5.0 
ml). The mixture is heated again with stimng at 80 *C for 4 hours and concentrated under reduced 
pressure. The resulting residue Is washed with n-hexane three times, and dissolved In ethyl acetate (80 ml). 
The mixture is washed with water three times, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The residue Is subjected to silica gel column chromatography and washed with 
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chloroform, and then eluted with a mixed solvent of chloroform/methano! [20:1 (v/v)]. The eluate Is 
concentrated under reduced pressure and crystallized from about 30 % aqueous methanol to give the 
desired product (2.53 g), m.p. 135 - 138* C. 

(3) 4-[1-[4-[2-(1-lmldazolyl)ethoxy]phenyl]-2-pyrrolidon-4-yl]methoxybenzoic acid is obtained in the 
5 same manner as in Example 1-(5), m.p. 241 - 244* C. 



Example 83 



(1 ) Methyl 4-[1 -(4-bromomethylphenyl)-2-pyrrolidon-4-y IJmethoxybenzoate 
70 Methyl 4-[1-(4-tolyl)-2-pyrrolidon-4-yl]methoxybenzoate (3.00 g) and N-bromosucclnimlde (1.81 g) are 
suspended in carbon tetrachloride (50 ml), and thereto is added benzoyl peroxide (0.21 g) and the mixture 
is stirred under refluxing for 5 hours. The reaction mixture is filtered and the filtrate Is concentrated under 
reduced pressure. The residue is dissolved in ethyl acetate (60 ml), washed successively with aqueous 
sodium hydrogen carbonate solution and water, dried over anhydrous magnesium sulfate and concentrated 
76 under reduced pressure. The resulting oily product is subjected to silica gel column chromatography and 
eluted with a mixed solvent of chloroform/n-hexane [1:1 (v/v)] to give the desired product (2.10 g). 



20 



Analysis Calc'd for CaoHaoBrNO* (M.W. 
418.291): 



Found; 



C: 57.43 %. H: 4.82 %. N: 3.35 % 
C: 57.58 %. H: 4.85 %, N: 3.17 % 



(2) Methyl 4-[1-[4-(1 -imidazolyl)methyIphenyl]-2-pyrrolidon-4-yl]methoxybenzoate 

Using methyl 4-[1-(4-bromomethyIphenyl)-2-pynrolidon-4-yl]methoxybenzoate (2.06 g) as a starting material, 
the above desired product (1 .50 g) Is obtained in the same manner as In Example 82-(2) as amorphous. 
NMR (CDCI3) a ppm: 7.99 (d. 2H, J = 8.8 Hz). 7.63 (d. 2H, J = 8.8 Hz). 7.52 (s. 1H). 7.16 (d, 2H. J = 8.8 
Hz). 7.07 (s, 1H). 6.96 - 6. 86 (m. 3H). 5.08 (s. 2H), 4.16 -3.72 (m. 7H), 3.17 - 2.32 (m, 3H) 

(3) 4-[1-[4-(1-lmidazolyl)methyiphenylh2-pyrroridon-4-yl]methoxybenzoic acid is obtained in the same 
manner as In Example 1-(5), m.p. 250 - 253* C (decomposed). 



Example 84 

(1) Methyl 4-[1-(4-tert-butoxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate 

tert-Butanol (1.58 g), dicyclohexylcarbodiimide (4.04 g) and cuprous chloride (35 mg) are suspended in 
methylene chloride (5 ml) and the mixture is stirred at room temperature under shading for 4 days. Thereto 
is added a suspension of methyl 4-[1-(4-hydroxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate (1.52 g) in 
methylene chloride (30 ml) and the mixture is further stinred for 14 hours. The reaction mixture is 
concentrated under reduced pressure and thereto is added chloroform. The insoluble material is removed 
by filtration and the filtrate is subjected to silica gel column chromatography and eluted with chloroform to 
give the desired product (0.93 g), m.p. 126 - 127.5* C. 

(2) 4-[1-(4-tert-Butoxyphenyl)-2-pyrrolldon-4-yl]methoxybenzoic acid is obtained in the same manner 
as in Example 1-(5). m.p. 203 - 205* C. 

Example 85 



(1) Methyl 4-[1-[4-(2-hydroxy-2-methylpropoxy) phenyl]-2-pyrrolidon-4-yl]methoxybenzoate 

Methyl 4-[1-[4-hydroxyphenyl)-2-pyrrolidon-4-yl]methoxybenzoate (2.00 g) and potassium carbonate (1.62 g) 
are dissolved and suspended in dimethylfomnamide (20 ml) and thereto is added isobutylene oxide (1.06 
ml). The mixture Is stirred at 80* C for 17 hours and thereto is added isobutylene oxide (1.06 ml), and the 
mixture is further heated with stirring for 5 hours. The reaction mixture is concentrated under reduced 
pressure and therto is added water. The insoluble material is collected by filtration, washed with water and 
recrystallized from about 30 % aqueous methanol to give the desired product (2.15 g). m.p. 89.5 -90.5* C. 

(2) 4-[1-[4-(2-Hydroxy-2-methylpropoxy)phenyl]-2-pyrrolidon-4-yl]methoxyben20ic acid is obtained in 
the same manner as in Example 1-(5), m.p. 175 - 176* C. 



Example 86 
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4-[1-[4-{2-Hydroxycyclohexy!oxy)phenyl]-2-pyrroliclon-4-y!]methoxybenzolc acid 

Methyl 4-[1-(4-hydroxyphenyl]-2-pyrroIidon-4-yl]methoxyben2oate (2.00 g) and sodium methoxlde (63 
mg) are dissolved in absolute methanol (20 ml) and thereto is added cyclohexene oxide (5.34 ml) In 6 

portions (\.e. 0.89 ml x 6 times) over a period of 3 days under refluxing. The reaction mixture is 
concentrated under reduced pressure and the residue is washed with n-hexane three times. After salting 
out, the residue is extracted with ethyl acetate (about 100 ml). The extract is dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to give the oily product (methyl ester 
compound). 

This product is dissolved in about 20 % aqueous methanol (75 ml) without isolation and sodium 
hydroxide (0.40 g) is added thereto. The mixture is heated with stirring at 60* C for 18 hours, concentrated 
under reduced pressure and to the residue are added water and 1N hydrochloric acid (10 ml). The 
precipitated crystal is collected by filtration and recrystaliized from about 20 % aqueous methanol to give 
the desired product (2.24 g), m.p. 203 - 208* C. 

NMR (DMSO-ds) 5 ppm: 7.89 (d. 2H, J = 8.6 Hz), 7.51 (d, 2H, J = 9.0 Hz), 7.08 - 6.90 (m. 4H), 4.95 - 4.66 
(m, 1H). 4.16 - 3.40 (m. 6H). 3.10 - 2.21 (m, 3H). 2.13 - 1.01 (m, 8H) 



Example 87 

4-[1-[4-(2-Hydroxycyclopentyloxy)phenyi]-2-pyrrolidon-4-yl]methoxybenzoic acid is obtained in the 
same manner as in Example 86, m.p. 176 - 178* C. 



Examples 88 and 89 

Using the suitable starting materials, the compounds of the following Examples 88 and 89 are obtained 
in the same manner as in Example 85. 



Example 88 

(1 ) Methyl 4-[1 -[4*(1 -hydroxycyclohexan-1 -yl)methoxyphenyl]-2ijy nt)lidon-4-y l]methoxyben2oate, 
m.p. 138-141*0. 

(2) 4-[l-[4-(1-Hydroxycyclohexan-1-yl)mBthoxyphenyl]-2-pyn'olidon-4-yl]methoxybenzoic acid. m.p. 
190.5 -193' C 

Example 89 

(1 ) Methyl 4-[1 -[4-(1 -hydroxycyclopentan-1 -y l)methoxyphenylh2-pynrolidon-4-yl]methoxybenzoate, 
m.p. 128 -130" C 

(2) 4-[1-[4-(1 -Hydroxycyclopentan-1 -yl)methoxyphenyI]-2-pynroIldon-4-yI]methoxy benzoic acid. m.p. 
185 "187* C 

Using the suitable starting materials, the compounds of the following Example 90 are obtained in the 
same manner as in Example 75. 



Example 90 

(1 ) Methyl 4-[1 -[4-(3.4,5-trimethoxybenzyloxy)phenylh2-pyn'o!idon-4-yl]methoxyben2oale 

NMR (CDCI3) 5 ppm: 7.99 (d, 2H, J = 8.1 Hz), 7.51 (d. 2H, J = 8.8 Hz), 6.98 (d. 2H, J = 8.8 Hz), 6.91 (d. 
2H. J = 8.1 Hz). 6.64 (s, 2H). 4.97 (s, 2H), 4.25 - 3.58 (m, 16H). 3.15 - 2.40 (m. 3H) 

(2) 4-[1-[4-(3,4,5-Trimethoxybenzyloxy)phenylh2-pyrrolidon-4-yl]methoxybenzolc acid, m.p. 145 - 
147*C 

This invention is illustrated by the following preparations and the pharmacological test, wherein the 
derivatives of this Invention are used. 
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Preparation 1 


Connpound of Example 2 
Glucose 

Water for injection 


200 mg 
250 mg 
q.s. 


Total 


5 ml 



10 After the compound of Example 2 and glucose are dissolved in water for injection, the solution is 
poured Into a 5 ml ampoule, and after purging with nitrogen, sterilized under pressure at 121 *C for 15 
minutes to give an injection preparation having the above composition. 



76 


Preparation 2 


Compound of Example 3 


100 g 




Abicel (trade name, manufactured by Asahl 


40g 




Chemical Industry, Co., Ltd.) 






Corn starch 


30 g 


20 


Magnesium stearate 


2g 




TC-5 (trade name of hydroxypropyle methyl 


10g 




cellulose, manufactured by Shin-Etsu Chemical 






Co..Ltd.) 






Polyethlene glycol-6000 


3g 


25 


Castor oil 


40 g 




Ethanol 


40 g 



The compound of Example 3, Abicel, corn starch and magnesium stearate are mixed and kneaded, and 
the mixture Is tabletted with a pounder (R 10 mm) for sugar coating. The resulting tablets are film-coated 
with a film coating agent consisting of TC-5, polyethylene glycol-6000. castor oil and ethanol to give a film- 
coated preparation having the above-mentioned composition. 



Preparation 3 


Compound of Example 4 


2g 


Purified lanolin 


5g 


Bleached beeswax 


5g 


White vaseline 


88 g 


Total 


100 g 



Bleached beeswax is heated until it becomes liquid, and thereto are added the compound of Example 
4, purified lanolin and white vaseline. The mixture is heated until It becomes liquid, and then, stirred until it 
starts to solidify to give an ointment having the above-mentioned composition. 



[Pharmacological test] 



Test of effect on biosynthesis system of sterol or fatty acid by using rat liver slices: 

In this test, male Wistar rats (weight; about 200 g) are killed and their livers are taken out and perfused 
with cold Krebs-Ringer bicarbonate buffer solution (hereinafter refen'ed to KRB), and cut into small slices. 
Using the small liver slices, the test is canied out in the following manner referring to the following 
literatures. 

Bortz, W. IVI. and Steele, L A. (1973), Blochim. Biophys. Acta, 306, 85 - 94 
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Tsujita. Y.. Kuroda, M., Shimada. Y.. Tanzawa, K., Aral. M., Kaneko, I., Tanaka, M., Masuda. H., Tarumi, C, 
Watanabe, Y. and Fujii. S. (1986). Biochim. Biophys. Acta. 877, 50 - 60 

That is to say. the above-mentioned small liver slices (100 mg) are weighed and added Into the KRB (1 
ml) containing [1 - acetic acid (2 uCi/2 umol) and a prescribed amount of test compounds, and the 
mixture Is reacted with shaking at 37* C for 2 hours under atmosphere of 95 % O2/5 % CO2. Thereafter, to 
the^ reaction mixture is added 15 % solution of sodium hydroxide in ethanol (1 ml), and further heated at 
75 *C for 2 hours. After cooling, petroleum ether (2 ml) is added to the mixture, and it is shaken and 
separated into layers. The petroleum ether layer (upper layer) Is extracted. The petroleum ether layer is 
concentrated to dryness, and thereto digitonin solution (1 ml) Is added and sterol Is collected In the 
resulting precipitation fraction. This fraction Is washed with diethyl ether and dissolved in acetic acid (1 ml), 
and the radioactivity of the sample is measured to determine the sterol biosynthesis activity. 

On the basis of the value obtained in the control test. In which the above procedure Is repeated except 
that no test compound is used, the concentration (uM) of the test compound inhibiting 50 % of sterol 
biosynthesis activity is calculated, which is shown as 50 % inhibitory concentration. 

On the other hand, hydrochloric acid is added Into the lower layer obtained by extraction with petroleum 
ether in the above procedure, and the mixture is extracted with petroleum ether under an acidic condition, 
and the extract is concentrated, and then, the radioactivity Is measured likewise to determine the fatty acid 
biosyntiiesis activity. Likewise as above, on the basis of tiie fatty acid biosynthesis activity obtained in the 
control test, 50 % fatty acid biosynthesis activity inhibitory concentration of the test compounds is 
detemnined. 

Thus obtained results are showed in tiie following Table 1. 
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Table 1 



70 



16 



30 



Test sample 


50 % Inhibitory 


(Ex. No,) 


cone. (uM) 




Sterol 


Fatty 
acid 


1(5) 


7.9 


6.7 


2(5) 


9.5 


8.0 


3(5) 


7.5 


6.2 


6(5) 


19.1 


8.2 


7(5) 


7.8 


4.2 


8(5) 


7.5 


5.9 


9(5) 


13.9 


6.8 


12(5) 


18.9 


8.8 


13(5) 


34.2 


17.9 


14(5) 


8.3 


4.2 


15(5) 


14.2 


7.9 


17(5) 


10.5 


7,7 


25(4) 


15.5 


7.6 


29(4) 


31.1 


7.3 


32(4) 


16.2 


8.7 


36 (2) 


6.6 


5.2 


43 (4) 


23.0 


8.9 


52(3) 


8.6 


6.7 


56(3) 


9.6 


6.0 


57(2) 


20.16 


10.34 


62 (2) 


13.59 


6.60 


68 (5) 


>50 


19.15 


70(2) 


27.23 


18.44 


71 (4) 


14.83 


5.81 


72 (4) 


15.25 


6.21 


74 (2) 


10.56 


7.08 


76 (2) 


23.36 


7.60 


79(2) 


13.35 


7.66 


80(2) 


13.08 


7.02 


84 (2) 


15.92 


6.47 


88 (2) 


28.43 


12.93 


90 (2) 


18.42 


10.45 



45 Claims 

1 . A phenylcarboxylic acid derivatives liaving a hetero ring in tiie substituent and salts thereof, which 
have the following formula: 



so 



65 



{R^),^ D-0 




9 W 



(E)n-C00R2 (1) 



wherein is a halogen atom, a Ci-Ce all^yl group, a Cs-Cg cycloalkyi group, a hydroxy group, a Ci-Ce 
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alkoxy group, a phenoxy group which has a substituent selected from a halogen atom and a Ci-Cs alkyi 
group, a carboxyl group, a Ci-Cb alkylsulfonyloxy group, a phenylsulfonyloxy group which may optionally 
be substituted by a halogen atom, a Ci-Cc alkylsulfonyloxy{Ci-C6)alkoxy group, an amino group, a Ca-Ce 
alkanoylamino group, a benzoylamino group, a Cz-Cs alkenyloxy group, a phenyl(Ci-Cs)alkoxy(Ci-C6)- 
alkoxy group, a hydroxy-substltuted Ci-Cs alkoxy group, a phenyl(Ci-C6)alkoxy group which may optionally 
have one to three substituents selected from a halogen atom, a Ci-Ce alkyI group and a Ci-Ce alkoxy 
group on the phenyl ring, a halogen-substituted Ci-Cs alkyI group, a Ca-Cs cycloalkyloxy group which may 
optionally be substituted by a hydroxy group, a Ci-Ce alkoxy group substituted by a Ca-Cs cycloalkyi group 
having optionally a hydroxy substituent. an imidazolyl(Ci-C6)a!kyl group, or an imidazolyl{Ci-CB)alkoxy 
group; k is 0 or an integer of 1 to 3; or (R^)^ may be a C1-C4 alkylenedioxy group; 
A is a Ci-Cs alkylene group or a Ci-Cs alkylenoxy group: 
1 is 0 or 1; 

B is a methylene group or a carbonyl group; 
m is 0 or 1; 

D is a Ci -Cs alkylene group; 

E is a Ci-Ce alkylene group or a Gz-Ge alkenytene group; 
n is Cor 1; and 

is a hydrogen atom or a Gi-Cs alkyi group, or a salt thereof. 

2. The compound according to claim 1 , wherein B is a carbonyl group. 

3. The compound according to claim 1, wherein B is a methylene group, 

4. The compound according to claim 3, wherein t is 0, m is 0 and n is 0. 

5. The compound according to claim 2, wherein m Is 0. 

6. The compound according to claim 2. wherein m is 1. 

7. The compound according to claim 6, wherein £ is 0 and n is 0. 

8. The compound according to claim 5, wherein I is 0. 

9. The compound according to claim 5, wherein I is 1 and A is a Gi-Ge alkylene group. 

10. The compound according to claim 5, wherein t Is 1 and A Is a d-Cs alkylenoxy group. 

11. The compound according to claim 8, wherein n is 0. 

12. The compound according to claim 8. wherein n is 1. 

13. The compound according to claim 11, wherein is hydrogen atom. 

14. The compound according to claim 11, wherein R^ is a Gi-Ce alkyl group. 

15. The compound according to claim 14, wherein k is an integer of 1 to 3, and R^ Is a halogen atom or 
a Gi-Ce alkyl group. 

16. The compound according to claim 13, wherein k is an integer of 1 to 3 and R^ is a Gi-Ce alkyi 
group. 

17. The compound according to claim 16, wherein k is 1 and D is a methylene group. 

18. The compound according to claim 13, wherein k Is an integer of 1 to 3 and R^ is a halogen atom. 

19. The compound according to claim 18, wherein k is 1 and D is a methylene group. 

20. The compound according to claim 13, wherein k is an integer of 1 to 3 and R^ is a Ci-Cg alkoxy 
group, a C2-C6 alkenyloxy group, a hydroxy-substituted Ci-Ce alkoxy group, a phenyl(Ci-C6)alkoxy group 
which may optionally have one to three substituents selected from a halogen atom, a C1-C5 alkyl group and 
a Gi-Cc alkoxy group on the phenyl ring, or a Ca-Cs cycloalkyloxy group which may optionally be 
substituted by a hydroxy group. 

21. The compound according to claim 13, wherein k is an Integer of 1 to 3. and R^ is a halogen atom, a 
Ci-Gs alkyi group, a Cs-Cs cycloalkyi group, a hydroxy group, a phenoxy group which has a substituent 
selected from a halogen atom and a Ci-Cs alkyl group, a carboxyl group, a Ci-Ce alkylsulfonyloxy group, a 
phenylsulfonyloxy group which may optionally be substituted by a halogen atom, a Gi-Cb alkylsulfonyloxy- 
(Ci-C6)alkoxy group, an amino group, a Ca-Cg alkanoylamino group, a benzoylamino group, a phenyl(Ci- 
G5)alkoxy(Gi-CG)alkoxy group, a halogen-substituted Gi-Cg alkyl group, a Ci-Ce alkoxy group substituted 
by a C3-C8 cycloalkyi group having optionally a hydroxy substituent. art lmlda20lyl(Ci-C6)a!kyl group, or an 
lmidazolyl(Ci-C6)alkoxy group. 

22. The compound according to claim 1 which is selected fi'om the following compounds: 
4-[1 -(4-tert-buty lphenyl)-2-pyrrolidon-4-yI]methoxyben20ic acid, 

4-[1 -(4-chloropheny l)-2-py nrolidon-4-yl]methoxyben2oic acid, 

4-[1 -(4-ethoxyphenyl)-2-pyrrolidon-4-yl]methoxybenzolc acid, 

4-[1 -[4-(4-methoxyben2y loxy)phenyl]-2-pyrrolidon-4- yl]methoxyben2olc acid, 

4-[1 -(4-aily loxyphenyl)-2-pyrrolidon-4-yl]methoxyben2oic acid, 

4-[1 -{4-methaIlyloxyphenyl)-2-pyn'olidon-4-yl]methoxybenzoic acid 
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4-[1 -[4-(2-hydroxyethoxy)phenyl>2-pyiTo!idon-4-y[]methoxybenzoic acid, and 
4-[1 -(4-cyclopenty loxy pheny l)-2-pyrrolidon-4-yl]methoxyb8nzolc acid. 

23. A process for preparing the compound or a salt thereof as set forth in claim 1 , which comprises 
a) reacting a compound of the formula: 



10 



{R^)k 

\=/ \(CH2)„-y 



(2) 



wherein A, B, D, R\ k, t and m are as defined In claim 1, and X is a halogen atom, a C1-C5 
1^ alkanesulfonyloxy group having optionally a substituent, or an arylsuifonyloxy group having optionaliy a 
substituent, with a compound of the formula: 



HO 



20 




'/ ,\^ 



(E)n-COOR'' 



(3) 



wherein E, and n are as defined In claim 1 , In the presence of a basic compound, or 
25 b) subjecting a compound of the formula (la): 



30 




(E)j^-COOR^ 



(la) 



35 wherein A, B, D, E, R\ 1, m and n are as defined in claim 1. and R^ is a Ci-Cg alkyi group, to de- 
esterificatlon to give a compound of the fonmula (lb): 
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/B 1 ^(E)n-COOH 

\(CH2)n,y 



(lb) 



wherein A, B, D, E, R^ t, m and n are as defined In claim 1. 

24. A hypKDiipidemic composition which contains as an effective Ingredient the compound or a salt 
thereof as set forth in claim 1 In admixture with a pharmaceutically acceptable carrier or diluent 

25. A method for the treatment of hyperlipidemic, which comprises administering an effective amount of 
the compound or a salt thereof as set forth In claim 1 to a patient 
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